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Introduction
Susan E. Schober and Charles P. Schade

A technical review meeting entitled “The Epidemiology of Cocaine Use
and Abuse” was held in Rockville, Maryland, on May 3-4, 1988. The pur-
pose of the meeting, sponsored by the Division of Epidemiology and Pre-
vention Research of the National Institute on Drug Abuse, was to discuss
current research since the last technical review meeting on this topic in
1984 and to define research needs. Four areas of research were cov-
ered—trends in cocaine use, health and social consequences related to
cocaine use and abuse, the natural history of cocaine abuse and predis-
posing factors for cocaine use, and the economics and distribution of
cocaine. The proceedings of this meeting are presented in the following
chapters.

Surveys describing trends in cocaine use in general population groups
are presented by Rouse, O’'Malley and Johnson, and Smart. Rouse
reports on trends in cocaine use among U.S. household residents aged
12 and older based on the National Household Survey on Drug Abuse
for 1972 through 1985. She describes demographic characteristics of the
cocaine users and makes important observations on the association of
cocaine use and its perceived availability. The ongoing series of surveys
of American high school seniors entitled Monitoring the Future is
described by O’Malley and Johnson. These surveys show declining rates
of cocaine use with later ages of onset. Smart presents data from gen-
eral population surveys of illicit drug use in Canada. Overall, rates of use
in Canada are much lower than in the United States.

In contrast to these general population groups, cocaine use among high-
risk populations is much more common. Wish presents data on arrestees
from the Drug Use Forecasting survey, sponsored by the National Insti-
tute of Justice. Among arrestees who voluntarily participated, about half
of the urine samples screened for illicit drugs tested positive for cocaine.
Of those who tested positive for cocaine, an alarming 20 to 40 percent
preferred to inject.



Health and social consequences related to cocaine use described in this
monograph include psychiatric disorders, overdose deaths, violence, and
criminal activity. Anthony and Petronis present longitudinal data from the
Epidemiologic Catchment Area (ECA) study that demonstrate that
cocaine use is associated with an increased risk of panic attacks, persis-
tent depression, mania, and self-reported symptoms of delusions and hal-
lucinations. The study of medical examiner records presented by Rutten-
ber and others indicates that severe atherosclerosis increases the risk of
dying from a cocaine overdose. Goldstein et al. describe the association
of violence and cocaine use as determined by ethnographic research in
New York City’s lower east side. The authors present a conceptual
framework for studying violence that underscores the complex relation-
ship with cocaine use. Hunt describes a similarly complex association.
The interaction between cocaine use and crime appears to be influenced
by a common set of characteristics among criminals and heavy drug
users: the drug lifestyle, low income, and a prior history of delinquency.

Studies of risk factors of cocaine use and abuse and studies describing
the clinical presentation of cocaine dependence are presented next.
Kandel’'s analysis of drug use among a nationally representative sample
of youth aged 19 through 26 validates the “gateway” theory of drug use
and progression. Cocaine users almost always precede this habit with
use of tobacco, alcohol, and marijuana. Ritter and Anthony present a lon-
gitudinal analysis of the ECA study showing that depression is
associated with initiating cocaine use. This finding supports the self-
medication hypothesis presented by Khantzian. Through clinical observa-
tions of users, he suggests that heavy use requiring treatment is associ-
ated with feeling-state dysfunction and that users may be attempting to
treat their own underlying depression or lack of self-esteem. Rounsaville
and Carroll also found psychological illness among heavy cocaine users
seeking treatment. In their study, major depression was often associated
with heavy cocaine use, and alcoholism was a frequent concomitant diag-
nosis. Adams and Gfroerer report on the prevalence of cocaine depen-
dence and abuse among the U.S. household population and examine
risk factors for cocaine dependence. Inciardi presents results of ethno-
graphic research on crack and other cocaine use among youth in Miami.

The last chapters are concerned with the economics and distribution of
cocaine. Characteristics of international cocaine trafficking are discussed
by Montagne. He describes the sources of the supply of cocaine, histori-
cal changes in international distribution patterns, and social phenomena
of trafficking networks and their implications for controlling cocaine traf-
ficking. Rinfret presents data on the price and purity of cocaine in the
illicit market, These figures indicate the increasing availability of cocaine
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during the 1980s. For example, import prices of cocaine hydrochloride
fell from a range of $47,000-$70,000 per kilogram in 1982 to $10,000-
$38,000 in 1988. Street purity increased during that time to more than 70
percent. The wide availability of cocaine in this country is also examined
by Shreckengost. He presents a dynamic simulation model that
estimates cocaine imports into the United States. These apparently
increased from approximately 25 metric tons in 1975 to 180 metric tons
in 1984.

Two issues stood out in the discussion of these scientific presentations.
The first was methodologic: the need for clear and consistent definitions
of abuse, dependence, and use of cocaine so that researchers and
policymakers can compare data from different sources without misinter-
pretation. The second was observational. Population-based estimates of
cocaine use show a decline in the number of users in the United States
and less new use among teenagers and young adults. Simultaneously,
measures of consequences related to cocaine abuse are increasing.
These include gang-related violence, crime, overdoses requiring medical
treatment, and death. These divergent observations can be explained by
several factors. Specifically, the increased incidence of consequences
may result from more intensive use by current cocaine users, including
greater frequency, higher doses, and more intensive routes of administra-
tion. In addition, some consequences may reflect chronic effects from
long-term cocaine use. The reduced price and increased purity of
cocaine may also explain some of the increases. A final explanation of
the divergence in prevalence of use and consequences is that surveys
measuring prevalence may not capture groups who have the highest
prevalence of use and who are most likely to use cocaine intensively.

Additional research is needed on the association of cocaine with vio-
lence, especially crack cocaine and homicide. Mechanisms of death from
cocaine overdose need further elucidation. The teratologic effects of
cocaine are not well described in humans, and this area is worthy of
more study. Further psychopharmacologic observations may provide
more insight into the relationship between cocaine use and psychiatric
disturbances and reinforce or refute the self-medication hypothesis.

Such studies may also yield more effective treatment for cocaine addicts.
Further epidemiologic research is needed to describe physiologic and
psychiatric consequences related to cocaine use. Studies are needed to
describe both acute and chronic effects and to relate consequences to
frequency, duration, and intensity of use. Finally, future survey research
will be important in establishing whether the present downturn in number
of cocaine users is merely a pause in a relentless, malignant social pro-
cess, or the beginning of the end of the most recent cocaine epidemic.

3



AUTHORS

Susan E. Schober, Ph.D.

Division of Epidemiology and
Prevention Research

National Institute on Drug Abuse

5600 Fishers Lane

Rockville, MD 20857

Charles P. Schade, M.D., M.P.H.
Off ice of Professional Affairs
American Public Health Association
1015 15th Street, NW

Washington, DC 20005



Trends in Cocaine Use in the
General Population

Beatrice A. Rouse

As a Schedule Il drug under the Controlled Substances Act of 1970,
cocaine is classified as a substance with accepted medical use and a
high potential for abuse that may lead to severe physical or psychologi-
cal dependence. Other Schedule Il drugs include morphine and other opi-
ates and amphetamines and other stimulants. Cocaine hydrochloride is
used medically to anesthetize mucous membranes of the oral, laryngeal,
and nasal cavities. Its use as a topical anesthetic in ophthalmology has
been reduced because of its corneal toxicity (American Hospital Formu-
lary Service 1988). Although technically a legal drug, the amount of
cocaine used illegally in this country has now surpassed its use for medi-
cal purposes.

HISTORICAL BACKGROUND

During the 19th century, cocaine was available in the United States as
an ingredient in patent medicines and was prescribed by physicians for a
variety of physical and mental ailments. However, cocaine was not regu-
lated until the Harrison Narcotic Act in 1914. Thereafter, all producers
and distributors of cocaine were required to maintain records and regis-
ter with the Federal Government. Cocaine was first defined as a narcotic
in 1922, and the importation of cocaine and coca leaves was prohibited
except for controlled pharmaceutic purposes (Amendment to Narcotic
Drugs and Export Act 1922).

In the early 1930s amphetamines became available; with their similar
effects and longer duration, amphetamines delayed the widespread non-
medical use of cocaine for the next 30 years. Indeed, in a controlled clini-
cal study at the University of Chicago, subjects found the immediate
effects of intravenous cocaine and of amphetamines indistinguishable
(Van Dyke and Byck 1982). Amphetamines, along with hallucinogens
and other nonnarcotic drugs used nonmedically, were labeled “danger-
ous drugs” under the Drug Abuse Control Amendments of 1965. This
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widening of the concept of drug abuse or nonmedical drug use resulted
from the public concern about the growing acceptance among youth and
young adults of using marijuana, hallucinogens, amphetamines, and
other drugs for “recreation.”

Early in the 1970s the National Commission on Marihuana and Drug
Abuse evaluated the various dangerous drugs in terms of their (1) risk to
health, (2) risk of drug-induced behavior, and (3) dependence liability.
The Commission stated that “Cocaine, like heroin, is a drug with high
dependence liability and appeals to the same vulnerable populations
attracted to heroin use and intravenous amphetamine use” (1973,

p. 218). In addition, they recommended that the American Medical Asso-
ciation (AMA) determine whether cocaine had any “unique therapeutic
use” and, if not, they recommended that the manufacture of cocaine be
prohibited. What, if any, action was taken by the AMA is unknown; how-
ever, subsequent to this Commission report, the manufacture of cocaine
was not prohibited.

The dependency-producing property of cocaine was recognized not only
by the Commission but also by the general population. In 1971, a
National Household Survey sponsored by the Commission asked respon-
dents whether a variety of drugs including cocaine, alcohol, and tobacco
were addictive. An addictive drug was defined as one that “anyone who
uses it regularly becomes physically and/or psychologically dependent
on it and can’t get along without it” (p. 128). Among the adults aged 18
and older, only heroin was considered addictive by more people than
was cocaine (88 versus 75 percent). Among the youth aged 12 to 17
years, however, cocaine was considered less addictive than several
other drugs. The proportions of youth who considered heroin, barbitu-
rates, and alcohol to be addictive were 88, 72, and 71 percent, respec-
tively, compared with 66 percent who considered cocaine to be
addictive. Over 50 percent of both adults and youth considered mari-
juana addictive with regular use, but it was seen as the least addictive of
the several drugs presented.

In recent years, a variety of sources has indicated an accelerated
increase in self-perceived cocaine dependency as well as increased
cocaine-related medical problems. These include physician contacts
(Weinstein et al. 1986), a study of a Veterans Administration psychiatric
population (Brower et al. 1986), the 800-Cocaine Hotline (Washton and
Gold 1987), and the Drug Abuse Warning Network’s cocaine-related
emergency room episodes and medical examiners’ cases (NIDA 1988b).
These studies of treatment populations and medical emergency
episodes provide important information on the casualties of drug abuse.
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Most illicit drug use increased after 1972, reached its highest level in
1979, and then declined more or less steadily. lllicit cocaine use, in con-
trast, did not reach its peak until the mid 1980s. This difference in trend
line and rate of increase for cocaine compared with marijuana and most
other drugs during the last decade was found in several nontreatment
population studies in addition to the National Household Survey on Drug
Abuse (NIDA 1988a). For example, Johnston et al. (1988) found these
trends in both high school seniors and college students for lifetime and
past year use. Dezelsky, Toohey, and Shaw (1985), who studied college
students at five universities from 1970 to 1984, also found cocaine use
vastly increased during this time. While the lifetime rate of marijuana use
among the college students doubled, cocaine use increased tenfold from
2.7 percent in 1970 to 30 percent in 1984.

METHOD

This chapter examines the trends in nonmedical cocaine use in house-
hold residents aged 12 and older living in the coterminous United States.
Data are provided from the National Institute on Drug Abuse (NIDA)-
sponsored series of National Household Surveys on Drug Abuse con-
ducted since 1972 (NIDA 1988a). For each survey in the series, the
same methodology was used. A national area multistage probability sam-
ple of households was drawn; Alaska and Hawaii were not included.
Because drug use is more prevalent in younger people, those aged 25
and under were oversampled to provide more stable estimates for these
ages.

In the analyses, data were weighted to adjust for different probabilities of
selection so that each survey reflected the actual distribution of the age
groups in the population. The response rate for each of the surveys was
at least 80 percent. Respondents participated in a structured personal
interview in which the interviewer recorded information on cigarette use
and demographic characteristics. The respondents filled in answer
sheets on their use of marijuana, cocaine, hallucinogens, inhalants, her-
oin, alcohol, and the nonmedical use of prescription-type sedatives, stim-
ulants, tranquilizers, and analgesics.

Estimates of drug use from these surveys may be considered conserva-
tive for several reasons. First, these surveys did not include the home-
less or persons living in military installations, dormitories, other group
quarters, and institutions such as hospitals and jails where more drug
abusers may be found. Second, the estimates of drug use are based on
self-reports. While self-reported drug use rates may be conservative,
methodological studies indicate that reliable data can be obtained from
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self-reports (Rouse et al. 1985). Finally, while the rates for any house-
hold survey may be a conservative estimate of the illicit drug use at that
time, the trends over time may be considered a reliable estimate of the
general direction of drug use rates in the noninstitutionalized population.

COCAINE PREVALENCE RATES (1972-85)

Trends in the rates of cocaine use in the general population as meas-
ured by NIDA’s National Household Survey are shown in table 1 for
adults aged 18 years and older. In general, prevalence increased stead-
ily from 1972 to 1985.

TABLE 1. Trends in percentage of adults aged 18 years and older
reporting lifetime and past month use of cocaine, U.S.
household population, selected years 1972-85

1972 1974 1976 1979 1982 1985

Lifetime 3.2% 3.4% 4.1% 9.0% 14.8% 12.5%
Past month 0.9 0.7 0.7 26 3.0 3.2

SOURCE: National Household Survey on Drug Abuse, NIDA 1988a

Significant differences exist in the levels of nonmedical cocaine use by
age group. The rates in lifetime, past year, and past month cocaine use
are shown by age group in table 2. Young adults (18-25 years) had
higher prevalence rates than any other age group for lifetime, past year,
and past month cocaine use regardless of the year of the survey. In addi-
tion to the age group difference in absolute level of cocaine use, the
groups also differed in the peak year of use. Current cocaine use peaked
for young adults in 1979, for youth (12-17 years) in 1982, and for older
adults (26 and over) in 1985.

Because young adults are the high-risk age group, it is useful to examine
the recency of their cocaine use as an indicator of the level of experimen-
tal versus continual use. A measure of recency of use or continuation
rates can be achieved by examining the proportion of those who had
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TABLE 2. Trends in percentage of U.S. household population reporting
lifetime, past year, and past month use of cocaine by age
group, selected years 1972-85

Age 1972 1974 1976 1977 1979 1982 1985
12-17 years
N* (880) (952) (986) (1,272) (2,165) (1,581) (2,287)
Lifetime 05% 36% 34% 4.0% 54% 65% 4.9%
Past year 1.5 2.7 2.3 2.6 4.2 4.1 4.0
Past month 0.6 1.0 1.0 0.8 1.4 1.6 1.5
18-25 years
N* (772) (849) (882) (1,500) (2,044) (1,263) (1,804)
Ever used 9.1 12.7 13.4 19.1 275 283 252
Past year NA 8.1 7.0 10.2 19.6 18.8 16.3
Past month NA 3.1 2.0 3.7 9.3 6.8 7.6
26+ years
N* (1,613) (2,221) (1,708) (1,820) (3,015) (2,760) (3,947)
Lifetime 1.6 0.9 1.6 2.6 4.3 8.5 95
Past year NA T 0.6 0.9 2.0 3.8 4.2
Past month NA T T 1 0.9 1.2 2.0

SOURCE: National Household Survey on Drug Abuse, NIDA 1988a.
*  Unweighted sample sizes.

Less than 0.5 percent.
NA Not available.

ever tried cocaine who were still using cocaine in the past month. In
1974, 24 percent of the young adults who had tried cocaine were using it
currently; in 1979, 34 percent were using it currently, and in 1985, 30 per-
cent were using it currently. While the overall prevalence rates for
cocaine use were lower for youth than for young adults, it should be
noted that in each survey year at least a fourth of the youth who tried
cocaine used it currently.

In 1985, for the first time, a measure of the regularity of cocaine use in
the past year was obtained. Young adults were more likely to have used
cocaine at least monthly in the past year (4.1 percent) than youth (1.5
percent), adults aged 26-34 (3.0 percent), or adults aged 35+ (less than
0.5 percent). However, youth were almost as likely as young adults to
use cocaine on a weekly basis (0.6 versus 0.7 percent).
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AGE OF FIRST COCAINE USE (1979-85)

Older adults were the least likely to have ever used cocaine until 1982.
Part of the increase in cocaine use among older adults may be due to
the aging of the birth cohort raised during the peak years of drug use.
When this hypothesis was tested, however, it was supported for mari-
juana but not for cocaine. Most of the older adult marijuana users began
their use early and have simply continued to use the drug. In contrast, a
significant number of the older cocaine users are new users, that is, they
first used cocaine during their late twenties and thirties (Adams et al. in
press).

As noted in several studies, the average age of first use of cocaine is
quite different from that for marijuana. Marijuana users generally begin
their first use in their early teens, while the peak period of risk for cocaine
initiation is in the early twenties (National Commission on Marihuana and
Drug Abuse 1973; Robins 1978; Clayton and Voss 1981; Kandel and
Logan 1984; Kandel et al. 1985). Indeed, in a cohort of New York State
students followed into their late twenties, Raveis and Kandel (1987)
found relatively few new drugs initiated in young adulthood except
cocaine.

The age of first use for cocaine and marijuana since 1979 was examined
among users in the Household Survey. Among users, in all 3 years sur-
veyed, the median age for first use of marijuana was 16 years and for
cocaine, 19 years. It is interesting to note that in 1979 the average time
from first opportunity to actual use of the drug for those who went on to
use was 1.0 year for marijuana and 0.6 year for cocaine. By 1985, the
delay between opportunity and first use was 1.3 years for marijuana and
0.8 year for cocaine. Among users, in all three surveys, cocaine use was
initiated, on average, less than a year after the first chance to use it.

CHANCE TO USE COCAINE (1979-85)

Since the prevalence rates depend in part on the availability of the drug,
trends were examined in reported opportunity to use cocaine. Because
of the availability of data, these trends were examined from 1979, the
peak year of most illicit drug use, to 1985, the most recent survey with
available data.

The proportion of the general population who had a chance to use
cocaine in their lifetime since 1979 is shown in table 3. The demographic
characteristics of those at risk for cocaine use, that is, who had a chance
to use the drug, are shown in table 4. Noteworthy is the fact that,
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TABLE 3. Trends in percentage of respondents repotting chance to use
cocaine, U.S. household population aged 12 years and
older, 1979, 1982, and 1985

Opportunity 1979 1982 1985
N (6,331) (5,624) (8,038)
No chance to use cocaine 81.1% 75.5% 79.4%
Chance but did not use 10.1 12.6 8.8
Chance and did use cocaine 8.8 11.8 11.8

SOURCE: National Household Survey on Drug Abuse, NIDA 1988a.

generally, a smaller proportion of each age group had a chance to use
cocaine in 1985 compared with the earlier years; yet, as shown in table
5, a greater proportion of those with an opportunity to use cocaine did so
in 1985. While only about 20 percent of the general population had a
chance to use cocaine, over half with the chance did go on to use
cocaine. Finally, by 1985, there were essentially no regional differences
in availability as measured by the respondents’ perceived chance to use
cocaine.

TABLE 4. Trends in percentage of respondents reporting chance to
ever use cocaine, by demographic characteristics, 1979,
1982, and 1985

Characteristics 1979 1982 1985
N (6,331) (5,624) (8,638)
Total (12+ years) 23% 29% 21%
Sex
Male 28 33 25
Female 19 25 17
Age group
12-17 years 15 19 13
18-25 years 46 52 33
26-34 years 28 37 30
35+ years 7 10 7
Region
Northeast 28 32 22
North central 20 25 21
South 18 25 21
West 30 38 27

SOURCE: National Household Survey on Drug Abuse, NIDA 1988a.
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TABLE 5. Trends in percentage who ever used cocaine among
respondents reporting chance, by demographic
characteristics, 1979, 1982, and 1985

Characteristics 1979 1982 1985
Total (12+ years) 49% 53% 57%
Sex
Males 52 50 60
Females 44 45 54
Age group
12-17 years 37 30 38
18-25 years 58 54 60
26-34 years 45 51 65
35+ years 23 33 48
Region
Northeast 48 51 58
North central 47 43 54
South 42 42 56
West 56 58 60

SOURCE: National Household Survey on Drug Abuse, NIDA 1988a

CHARACTERISTICS OF COCAINE USERS (1979-85)

The demographic characteristics of those who have ever tried cocaine
are shown in table 6. In all 3 years, more males and young adults and
fewer Hispanics had tried cocaine, and the highest rates of use were in
the West and Northeast. Rates of lifetime use remained about 13 per-
cent in the Northeast, increased in the South (from 7.4 percent in 1979 to
9.4 percent in 1985), and decreased in the West (from 17.2 percent in
1979 to 15.3 percent in 1985). In 1985, even though there were essen-
tially no regional differences in perceived opportunity to use cocaine,
there were regional differences in actual use.

The number of times cocaine was used in the respondents’ lifetime is
shown in table 7. There was a slight increase between 1979 and 1982 in
the proportion of the users who had used 100 or more times. Between
1982 and 1985, there was an increase in the proportion of experimenters.
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TABLE 6. Trends in lifetime prevalence of cocaine use, by demographic
characteristics, 1979, 1982, and 1985

Characteristics 1979 1982 1985
N (6,331) (5,624) (8,038)
Sex
Male 11.6% 15.3% 15.3%
Female 6.0 8.7 8.1
Age group
12-17 years 54 6.5 4.9
18-25 years 27.5 28.7 25.2
26-34 years 13.3 21.7 24 1
35+ years 1.3 4.0 4.2
Race
White 8.3 12.3 12.4
Black 9.6 11.6 9.9
Hispanic NA 6.2 7.3
Region
Northeast 13.5 13.8 13.1
North central 9.7 8.9 10.2
South 7.4 8.7 9.4
West 17.2 18.9 15.3

SOURCE: National Household Survey on Drug Abuse, NIDA 1988a.

TABLE 7. Percentage of respondents who used cocaine at least once
by number of times cocaine was used in their lifetime, 1979,
1982, and 1985

Number of times cocaine used 1979 1982 1985
N (807) (701) (981)
1-2 31% 32% 39%
3-10 36 34 37
11-99 27 26 18
100+ 6 8 6

SOURCE: National Household Survey on Drug Abuse, NIDA 1988a.
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CHANGES IN COCAINE USAGE

Some important changes have occurred in patterns of cocaine use. First,
the purity of cocaine purchased by users has changed. Street levels of
purity fluctuate from city to city and time to time, but estimates of the
average purity levels were about 30 percent during 1978-82, about 35
percent during 1982-84, and between 50 and 65 percent during 1985-
86 (NNICC 1987).

Second, the rates of cocaine users injecting and freebasing has
increased (NIDA 1988b). Both the intravenous route of administration
and smoking freebase or crack cocaine lead to more rapid absorption;
thus, peak plasma concentrations of the drug are higher and are reached
sooner. Dependence on cocaine can occur regardless of the route of
administration, but the more rapidly cocaine is absorbed with its associ-
ated quicker positive reinforcement, the more rapidly the addictive pro-
cess may be reached. “Speedballing” and other multiple drug use also
seems to have increased. Speedballing is the intravenous combining of
heroin with cocaine or amphetamines. These more hazardous methods
of cocaine use have been reflected in increased rates of cocaine-related
emergency room episodes, deaths (NIDA 1988b), and HIV infectivity
(Watters et. al 1988).

Data on cocaine route of administration in the Household Survey were
available only in 1985. Among the total cocaine users, most (95 percent)
had sniffed, 21 percent freebased, 12 percent ingested, and 8 percent
injected cocaine. Routes of cocaine administration ever used are shown
in table 8 by age group. Smoking freebase or crack cocaine was most

TABLE 8. Percentage of respondents who used cocaine at least once,
by route of administration, 1985

Age
Route 12-17 18-25 26-34 35+
N (107) (373) (425) (76)
Sniff 7.9% 95.3% 95.8% 92.4%
Smoke/freebase 45.9 21.0 18.9 19.9
Swallow/oral 18.8 12.5 14.6 1.0
Inject 3.1 5.6 8.0 12.7
Other 1.2 1.0 1.0 —

SOURCE: National Household Survey on Drug Abuse, NIDA 1988a.
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predominant among young users. Among the cocaine users, twice as
many youth (aged 12-17) as adults (aged 18 and over) had smoked
cocaine (44 versus 20 percent). Older adults aged 35+ were more likely
than users in any other age group to inject cocaine.

Among those who had used cocaine more than 10 times in their lives, 39
percent freebased and 17 percent injected it. More noteworthy is the fact
that of the youth in this experienced cocaine-using group, 88 percent had
freebased and 12 percent injected cocaine.

CRACK COCAINE—A PHENOMENON OF THE 1980s

In the latter part of the 1980s due to the hazards of mixing ether with
cocaine hydrochloride to produce freebase, “crack” was developed in the
search for a new and safer form of freebase. The ease in marketing this
cocaine in ready-to-smoke rock form in conjunction with the increased
availability of high levels of cocaine purity led to the distribution of crack
throughout the United States (Washton et al. 1986). The high rates of
freebasing found among youth in 1985 may reflect the availability of
crack at that time. Questions specifically concerning crack were not
asked in the Household Survey at the time because the phenomenon
was not identified until after the field work had begun.

While some see crack as another type of drug, users of crack are still at
risk for cocaine-associated problems. Myocardial infarction, stroke, and
other acute cardiovascular conditions have been identified as a conse-
quence of nonmedical cocaine use (Isner et al. 1986; Levine et al. 1987),
but pulmonary edema appears more common among crack users.

SUMMARY AND CONCLUSION

The nonmedical use of cocaine is related to a complex mix of availability
or chance to use the drug, its pharmacological properties, and society’s
attitudes toward its addictive or harmful consequences. In the 1970s
when cocaine was more closely identified with heroin than with marijuana,
rates of cocaine use were low. In the early 1980s, when only evidence of
its psychological dependence-producing properties was avail- able,
cocaine rates rose. In the late 1980s however, discussions regarding psy-
chological versus physiological dependence were overshadowed by the
evidence of cardiovascular and other associated causes of cocaine-
related mortality. Results from the National High School Senior Survey
(Johnston 1988) indicated that, for the first time in this decade, cocaine
use is decreasing. Recent surveys of attitudes toward nonmedical drug
use indicate that antidrug sentiments continue to rise (Black 1988).
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Trends in cocaine use since 1972 have differed from most other drugs,
notably marijuana. Compared to marijuana, cocaine is available in a
greater variety of forms (e.g., cocaine hydrochloride, crack, and coca
paste) and routes of administration (sniffing, injecting, smoking, and
absorbing through buccal or genital skin surfaces). Further, the period of
initiation is longer, with the age of first use for cocaine later than for mari-
juana. The delay between the chance and actual use of cocaine, how-
ever, is shorter than with marijuana.

With its reduced cost and the increased availability of cocaine in any of
its forms, cocaine could well replace marijuana as the illicit “gateway”
drug. The high rates of freebase use in young cocaine users and the
comparably easier logistics involved in distributing the less bulky crack
compared with marijuana make crack cocaine a possible contender for
the first illicit drug of initiation into nonmedical use. Further, some crack
users do not identify it as cocaine but consider crack as a separate drug.
Therefore, recent statistics on cocaine use need to clarify whether crack
was identified for the respondents as a form of cocaine. Educational cam-
paigns also need to indicate that crack or rock is a form of cocaine.

Further trends in cocaine use will depend upon an interaction between
two powerful forces. On the one hand is cocaine’s increased availability
and ease in distribution as well as the aggressiveness of established
cocaine distribution networks, that is, the “supply side.” On the other
hand, society in general and cocaine users in particular are becoming
cognizant of cocaine’s health dangers and less accepting of its use. This
change in perceived risks and acceptability of cocaine use, i.e., the
“‘demand side,” is more difficult to alter. Yet, since the efforts of the last
decade have indicated that it is impossible to completely eliminate the
availability of cocaine, decreases in cocaine or any other illicit drug use
will not occur until demand is diminished. Whether more or fewer people
use cocaine in the future, important questions still remain: What happens
to those who continue to use cocaine? What can we do to reduce those
adverse consequences?
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Quantitative and Qualitative Changes in
Cocaine Use Among American High
School Seniors, College Students,

And Young Adults

Patrick M. O’Malley, Lloyd D. Johnston, and
Jerald G. Bachman

This chapter reports data on the prevalence of cocaine use, and related
attitudes and beliefs, among American adolescents and young adults; it
is thus an update and extension of a chapter in an earlier monograph on
cocaine use (O’'Malley et al. 1985). Some of the results have been
reported elsewhere (Johnston et al. 1988). Here, the data specific to
cocaine use are collated, and some new data related to cocaine use are
reported.

SAMPLING AND SURVEY PROCEDURES

The Monitoring the Future project is an ongoing study conducted by the
Institute for Social Research at the University of Michigan. The study
design is described in more detail in Bachman et al. (1987) and Johnston
et al. (1988). Briefly, it involves nationally representative surveys of high
school seniors each year, plus followup surveys mailed each year to a
subset of each senior class sample. This is called a cohort-sequential
design, in which multiple cohorts are followed over time.

A three-stage national probability sample leads to questionnaire adminis-
tration in about 135 high schools (approximately 120 public and 15 pri-
vate) and yields between 15,000 and 19,000 senior respondents each
year. The response rate is generally about 80 percent of all selected
seniors. In order to include many different questions, five distinct forms
are used; a random 20 percent of each class (approximately 3,400
seniors) is administered each form. A core set of demographic and drug
use variables appears in all five forms.
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From each senior class sample, 2,400 individuals are selected for fol-
lowup, randomly divided into two equal-sized groups. The 1,200 mem-
bers of one group are invited to participate the first year after graduation
and every 2 years after that; those in the other group are invited to partici-
pate the second year after graduation and every 2 years after that.
Respondents are paid $5 for each participation. Generally speaking, fol-
lowup rates have been around 80 percent of the original group of sam-
pled respondents, producing approximately 1,000 questionnaires per
followup per class.

Three distinct populations are discussed in this chapter.

1. Nationally representative samples of high school seniors. Sample
sizes have ranged between 15,000 and 19,000 each year since
1975. Dropouts and absentees were excluded from these and the
other two populations.

2. College students, 1 to 4 years post high school. Sample sizes have
been approximately 1,100 each year since 1980. Because dropouts
would not be a significant portion of this group, the bias resulting
from their exclusion is very slight. The exclusion of absentees cre-
ates only a very small bias.

3. Young adults in general, 1 to 10 years post high school (including
college students). Sample sizes for this group were approximately
10,000 for the years 1986 and 1987.

Because of the small number of cases, one or more adjacent classes are
generally combined in reporting post high school data.

PREVALENCE IN THREE POPULATIONS

In 1987, about one in every six seniors (15.2 percent) reported having
used cocaine at some time in their lives (figure 1). Annual prevalence—
any use in the past 12 months—was 10.3 percent, and monthly
prevalence—any use in the past 30 days—was 4.3 percent. The percent-
age reporting use on a daily or near-daily level in the prior month (use on
20 or more occasions) was 0.3 percent. Among those seniors who
reported having ever tried cocaine, about two-fifths (6.2 percent) used it
only once or twice; this means that three-fifths of users, and 9.0 percent
(1in 11) of all high school seniors, used this substance more than just
experimentally. Three percent reported having used cocaine 20 or more
times in their lives. With each senior class representing approximately

3 million individuals, about 90,000 seniors in the class of 1987 had
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FIGURE 1. Cocaine: Lifetime, annual, and monthly prevalence among
high school seniors, college students, and young adults, 1987

established a pattern of repeated use, thus placing themselves at consid-
erably heightened risk of becoming dependent on this substance.

The levels of use of cocaine increased with age, and the prevalence
rates were distinctly higher among the college and young adult popula-
tions, particularly in terms of lifetime prevalences. As of 1987, 21 percent
of college students 1 to 4 years post high school and 29 percent of
young adults 1 to 10 years post high school had at least tried cocaine.
Among the older age groups, the lifetime prevalence rate stands at near
40 percent for those aged 27 and 28. As discussed in more detail else-
where (Johnston et al. 1988), these lifetime prevalences are based on
the respondents’ most recent answers. A few respondents reported
cocaine use in an earlier survey, but denied having ever used cocaine in
a later survey. We believe that at least some of these respondents did, in
fact, use cocaine and, therefore, using only the most recent responses
probably underestimates prevalence by 1 to 3 percent.

Recent use was also higher among young adults compared to seniors.
Annual prevalence among college students 1 to 4 years post high school
was 13.7 percent, and the figure for young adults 1 to 10 years post high
school was 15.7 percent.

The above figures are based on questions that do not distinguish among
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the various forms of cocaine. Because of the emergence of crack
cocaine, in 1987 we added questions about frequency of crack cocaine
use, specifically, to two of the five randomly assigned questionnaire
forms. The results showed that crack was tried by 5.6 percent of high
school seniors in the class of 1987 (figure 2). In contrast to the findings
for cocaine use generally (which is primarily cocaine in powder form), the
proportion of college students surveyed in 1987 who had used crack (3.3
percent) was lower than the proportion of high school seniors who had
done so, while only slightly more young adults (6.3 percent) had used
crack. Because this form of cocaine is relatively inexpensive, and
because ingestion by smoking provides a quick and highly addicting
effect, these figures must be viewed with considerable concern.

These prevalence figures make clear that, although cocaine use has
been getting a great deal of attention in recent years for its considerable
risk of harm, it is by no means a rare behavior among young people. And
the new form, crack, has made substantial inroads.
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TRENDS IN PREVALENCE

From 1976 to 1979, cocaine use exhibited a dramatic and accelerating
increase among high school seniors (figure 3): annual prevalence rose
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among high school seniors

from 6 to 12 percent, a twofold increase in just 3 years. There was some
further gradual increase through 1985, with lifetime, annual, and 30-day
prevalences reaching their peaks at 17.3, 13.1, and 6.7 percent, respec-
tively. Cocaine use showed a very slight decrease in 1986 and a substan-
tial decrease in 1987. Each of the prevalence measures in 1987 was at
its lowest since 1979.

Although we do not have data for the post high school populations prior
to 1980, levels of use undoubtedly increased substantially among them
in the late 1970s. Among college students, overall levels of use
remained relatively unchanged between 1980 and 1986, with significant
declines in 1987 (figure 4). For example, annual prevalence dropped
from 17.1 to 13.7 percent, a one-fifth decrease in just 1 year. Similarly,
among young adults 1 to 10 years post high school, annual prevalence
dropped from 19.7 percent in 1986 to 15.7 percent in 1987, also a one-
fifth decrease.

Figure 5 provides some additional detail on trends among young adults by
showing annual cocaine use by age group. Once again, it is clear that the
downturn in 1986 and 1987 was very general, occurring among all age
groups; indeed, the sharpest drops were among those aged 21 and over.
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Two maijor points can be gleaned from the followup data. First, cocaine
use rates rise sharply during the first few years after high school, but
there is no convincing evidence of further age-linked changes in cocaine
use after age 21 or 22. Second, an overall secular trend in cocaine use
was evidenced by particularly dramatic increases in all age groups in the
period between 1976 and 1981 or 1982. This secular trend and the age-
linked changes combined to produce very high prevalences of cocaine
use among young Americans. The increase in prevalence in the first few
years after graduation is particularly striking because prevalence rates
for most other illicit drugs showed little change or actually decreased on
average during the same period (O’Malley et al. 1988).

In sum, the absolute numbers of young people using cocaine remains
impressively high, although it appears that, as of 1987, many are begin-
ning to get the message about the risks associated with the drug. As we
will demonstrate later, the drop cannot be attributed to a decline in
availability.

COMPARISONS FOR IMPORTANT SUBGROUPS
Gender

Cocaine use was greater among males than females (table 1); 16.5 per-
cent of senior males had tried cocaine, compared to 13.6 percent of
females. Similarly, annual prevalences were 11.3 percent and 9.2 per-
cent, respectively. The higher rate of use among males was true among
both college students and young adults as well.

The ratio of male-female prevalence rates in cocaine use was rather
large in the mid—1970s but there was a substantially sharper drop in use
in 1986 and 1987 among males, and the sex differences are now sub-
stantially smaller. For example, among college students, 15.8 percent of
males and 12.1 percent of females used cocaine in the previous year,
whereas the corresponding figures for 1980 were 20.3 and 13.5 percent,
respectively.

Among all three populations, males were generally more likely than
females to have used the crack form of cocaine.

Region

Large and mostly consistent regional variations in cocaine use occurred
in all three populations, with the lowest rates in the South and north-
central United States, and higher rates in the Northeast and West. The
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TABLE 1. Cocaine and crack cocaine: Lifetime, annual, and monthly prevalence
among high school seniors, college students, and young adults by
gender, region, and population density, 1987 (in percentages)

Cocaine Crack
(N) Life Annual Monthly (N) Life Annual Monthly

Gender

High school seniors
Males (7,746) 16.5 1.3 4.9 (2,861) 6.7 4.8 1.7
Females (8,203) 13.6 9.2 3.7 (3,110) 42 3.1 1.1

College students

(1-4 years

post high school)
Males (528) 23.6 15.8 4.8 (235) 41 28 0.8
Females (716) 18.4 12.1 4.4 (290) 2.6 14 0.1

Young adults

(1-10 years

post high school)
Males (3,099) 334 191 7.4 (1,237) 7.7 3.8 0.9
Females (3,836) 259 12.9 4.8 (1,655) 5.1 25 1.0

Region

High school seniors
Northeast (3,469) 18.5 13.3 54 (1,277) 59 441 1.5
North Central  (4,358) 1.1 75 3.0 (1,672) 4.8 36 14
South (5,300) 1.3 7.0 29 (1,995) 4.1 29 0.8
West (3,198) 23.7 16.4 7.4 (1,159) 8.9 6.3 27

College students
Northeast (273) 27.9 19.7 6.5 (113) 0.6 03 0.0
North Central (370) 14.1 9.9 26 (155) 15 15 0.6
South (371) 154 9.7 3.7 (160) 2.8 1.1 0.0
West (211) 30.1 17.5 71 (91) 96 68 15

Young adults
Northeast (1,494) 354 207 8.0 (585) 6.5 3.3 14
North Central ~ (1,921) 253 131 4.7 (722) 56 29 0.6
South (2,185) 231 11.9 5.0 (905) 4.8 22 0.8
West (1,204) 39.7 20.8 8.0 (479) 10.1 5.1 14

Population density
High school seniors
Large SMSA  (4,211) 18.0 12.9 5.7 (1,543) 6.7 438 2.0
Other SMSA  (7,995) 15.7 10.1 4.1 (2971) 53 35 1.1
Rural (4,118) 11.3 8.1 3.4 (1,589) 4.9 441 1.7
College students
Large SMSA (415) 24.5 15.9 5.4 (168) 3.5 23 0.0

Other SMSA (740) 19.1 12.7 4.5 (317) 31 20 0.7

Rural (79) 144 10.4 1.3 (36) 1.0 10 0.0
Young adults

Large SMSA  (2,357) 35.6 19.0 7.5 (964) 72 34 0.8

Other SMSA  (3,582) 27.5 15.9 5.7 (1,427) 62 31 1.2

Rural (925) 20.2 9.6 3.3 (374) 47 27 0.7

NOTE: Cocaine data are based on five questionnaire forms; crack data are based on two
questionnaire forms.
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regional variations were more pronounced for crack cocaine, with the
West being clearly higher. The difference was particularly striking among
college students and, in this case, the Northeast was actually lowest.
However, it must be pointed out that the regional data on crack among
college students were subject to the largest sampling error because of
much smaller numbers of cases (crack is asked about on only two of the
five forms).

Population Density

Population density is defined differently between base-year and followup.
In base-year, we use the designation assigned to the area where the
school is located, which results in a 3-category code. In the followup, we
ask the respondents to indicate where they live using a 9-point scale that
ranges from “on a farm” to “a suburb of a very large city.” This measure
is collapsed into a 3-point scale that is not very comparable to the base-

year variable in terms of percentage distributions.

As with region, large differences were associated with population den-
sity. Among high school seniors, annual cocaine prevalence was half
again as high in the large metropolitan areas (12.9 percent) as in the non-
metropolitan areas (8.1 percent). The smaller metropolitan areas were
intermediate (10.1 percent).

Among young adults, cocaine use was distinctly more prevalent in the
large and very large cities (population 100,000 plus) and their suburbs
(19-percent annual prevalence) compared to the rural areas (9.6 per-
cent), with the smaller towns and cities (and their suburbs) being interme-
diate (15.9 percent). The college students showed a similar pattern,
although it was less pronounced.

Among high school seniors, use of crack cocaine was also highest in the
large metropolitan areas (4.8 percent), but with this drug, the smaller met-
ropolitan areas were slightly lower in usage rates than the nonmetropoli-
tan areas. Among young adults generally, as with high school seniors,
the differences in crack use by population density were not as strong as
for cocaine in general: annual prevalence was 3.4 percent in the larger
cities, 3.1 percent in the smaller cities, and 2.7 percent in the rural areas.
Again, college students showed a pattern very similar to that of young
adults generally, albeit less pronounced.
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OTHER MEASURES RELATED TO COCAINE USE
Use at Earlier Grade Levels

The initiation of cocaine use occurs at older age levels than is true for
most other illicit drugs. Of the 15 percent of the class of 1987 who had
used cocaine, 80 percent (that is, 12 percent of the total population) first
tried it in high school (10th, 11th, or 12th grade). Unlike most other
drugs, there is less tendency for the rate of initiation to decline by 12th
grade.

Most of the recent decline in cocaine use occurred only in 1986 and
1987, so these retrospective data on age of first use do not yet reflect
the more recent changes, except for the lower proportion of class of
1987 initiating in 12th grade, compared to all the other senior classes in
the 1980s.

Friends’ Use of Cocaine

The decline in use of cocaine by seniors was also indicated by seniors’
reports of use by their friends. Slightly less than half (44 percent) said
that any of their friends take cocaine (figure 6). This trend mirrors the
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FIGURE 6. Trends in proportion of friends using cocaine
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data on prevalence, showing an increase between 1976 and 1980 and a
recent decrease. The percentage who said most or all of their friends
take cocaine was 5.1 percent in 1987, down slightly from the previous
year (6.2 percent).

Exposure to Cocaine Use

Seniors were asked how often during the previous 12 months they were
around people who were taking cocaine to get high or for “kicks” (figure
7). About one-third (35 percent) of the class of 1987 had been exposed
to such use at least once during the prior year; slightly more than half of
these (19 percent) had been exposed only once or twice. Ten percent
said they had been exposed “occasionally,” and 6 percent said “often.”
(Note that 5 percent also said that most or all of their friends take
cocaine.)

Trends in exposure to cocaine use closely follow the pattern of preva-

lence and use by friends, with one important exception: these measures
did not show a substantial shift in 1987.
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FIGURE 7. Trends in exposure® to cocaine use among high school
seniors

*During the last 12 months, how often have you been around people who were taking
(cocaine) to get high or for “kicks”?
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Availability of Cocaine

More than half (54 percent) of 1987 seniors reported that it would be
fairly easy or very easy to get cocaine (figure 8). This statistic was at the
highest point ever in 1987. Therefore, it seems clear that the decline in
use observed between the 1986 and 1987 surveys was not due to a
decrease in perceived availability.
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FIGURE 8. Cocaine: Trends in reported availability among high school
seniors

ATTITUDES AND BELIEFS ABOUT COCAINE
Perceived Harmfulness of Cocaine Use

In spite of the dramatic changes in cocaine use since 1976, and the
widely publicized dangers associated with it, no dramatic change in per-
ceived harmfulness occurred until 1987. Before then, the percentage of
seniors who associated “great risk” of harm with regular use had grad-
ually increased, from a low of 68 percent in 1977 to 79 percent in 1985
(figure 9). On the other hand, using cocaine once or twice was seen as
entailing great risk by fewer seniors in 1985 and 1986 (34 percent) than
in 1977 (36 percent). The deaths in 1986 of two young athletes (Len Bias
and Don Rogers)—along with the great deal of publicity about the drug’s
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dangers—undoubtedly had something to do with the changes seen in
the 1987 survey. The proportion perceiving great risk in regular use went
from 82 percent in 1986 to 89 percent in 1987, and the proportion per-
ceiving great risk in trying cocaine went up a remarkable 14 percent,
from 34 to 48 percent in just that 1 year. The risk associated with occa-
sional use (which was not included until the 1986 survey) also showed a
dramatic jump, from 54 to 67 percent in 1987.

With 89 percent of seniors perceiving great risk of harm, regular cocaine
use is now viewed as somewhat more risky than regular use of LSD (84
percent), marijuana (74 percent), amphetamines (69 percent), or barbitu-
rates (69 percent), and about as risky as heroin (89 percent).

Perceived Disapproval

Regular use of cocaine does not meet with approval among high school
seniors; 97 percent of the class of 1987 said they personally disapprove
of such behavior (figure 10). Throughout the study, this statistic has

reflected a high level of disapproval; even at its lowest point in 1979-81,
it was 91 percent. Trying cocaine once or twice was also disapproved by
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FIGURE 10. Cocaine: Trends in proportions disapproving of use among
high school seniors

the great majority (87 percent) of 1987 seniors. This figure has increased
substantially from its low of 75 percent in 1979 and 1981, with more than
half of the increase occurring in 1987 (up 7 percent).

Probability of Future Use

The proportion of seniors indicating that they may use cocaine in the
future increased somewhat between 1975 and 1979, to a high of 10 per-
cent, and has been decreasing since then; about 3.4 percent of 1987
seniors said they will “probably” or “definitely” be using cocaine 5 years
in the future. About 85 percent of the 1987 seniors said they “definitely
will not” use cocaine 5 years in the future, up from a low of 73 percent in
1981. As with the perceived disapproval of experimenting with cocaine,
more than half of the change occurred in 1987 (up 6.5 percent).

Virtually all the above statements about other variables related to
cocaine use were true for the post high school populations as well as for
high school seniors. The few differences were what would be expected
from the higher levels of use in the post high school groups. For exam-
ple, a higher proportion of young adults said most or all of their friends
use cocaine. It is important to note that the very substantial increases in
perceived harmfulness of cocaine observed among seniors were
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paralleled in the older groups as well. And perceived availability also
increased among the post high school populations.

CHARACTERISTICS OF COCAINE USERS

The associations between use of cocaine in the past 12 months and vari-
ous measures of background and lifestyle factors were examined (table
2). These measures were selected as potentially important correlates of
drug use in general, as well as of cocaine in particular. Briefly, parents’
education was a mean of father’'s and mother’s educational level, each
measured on a 6-point scale. Curriculum was a dichotomy (0=no, 1=yes)
indicating whether the respondent was in a college preparatory curricu-
lum. College plans was a 4-point scale indicating the likelihood of the
respondent completing 4 years of college (1=definitely won’t; 4=definitely
will). High school grades were self-reported on a 9-point scale (1=D;
9=A). Truancy was a mean of two items, number of school days skipped
in last 4 weeks (7-point scale) and number of classes skipped in last 4
weeks (6-point scale). Hours worked per week was an 8-point scale indi-
cating the average number of hours that the respondent worked per
week during the school year (1=none; 8=more than 30 hours). Total
income per week was a 9-point scale indicating the respondent’s aver-
age total income (1=none; 9=$112 or more). Religious commitment was
a mean of two items, “How often do you attend religious services?” (4-
point scale), and “How important is religion in your life?” (4-point scale).
Political views was a measure of the respondent’s political beliefs on a 6-
point scale (1=very conservative; 6=radical). Evenings out for recreation
indicated on a 6-point scale how many evenings per typical week the
respondent went out for recreation (1=less than one; 6=six or seven).
Frequency of dating indicated on a 6-point scale how often the respon-
dents went out with a date (1=never; 6=over three times per week). Bach-
man et al. (1981, 1986) provided more details on these measures and
their associations with smoking, drinking, and drug use.

Table 2 also provides results of multiple linear regression analysis in
which all of the background and lifestyle factors were used to account for
the variance in cocaine use. Regional and urbanicity variations aside, the
most important factors accounting for variance in cocaine use are: tru-
ancy, evenings out for recreation, and race. Cocaine was generally
thought to be a drug of particular appeal to people of high rather than low
socioeconomic status. To the extent that amount of parental education
was an indicator of socioeconomic status, there was no appreciable
association with cocaine use; instead, the association was very weak

(r =.011, 3=.021). Another factor that might be expected to correlate well
with cocaine use is amount of money available, but total income per
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TABLE 2. Background and lifestyle variables related to annual use of
cocaine, high school class of 1987

Independent variables r! R?
Background variables
Sex (M=1, F=2) -.041** -.007
Race (White=0, Black=1) -.064** -.052**
Parents’ education .011 .021
Number of parents in home -.057** -.039**
Urbanicity -.059** -.048**
Region
Northeast .041* .051*
South -.074* .018
West .105** .092**
North central -.053** na’
Educational experiences and behaviors
Curriculum (college prep) -.089** -.045
College plans -.073* -.019
High school grades -.108** -.037
Truancy .265** .196**
Occupation experiences and behaviors
Hours worked per week .077** .000
Total income per week .108** .042
Lifestyle variables
Religious commitment - 131 -.049**
Political views .088** .047*
Evenings out for recreation .146** .076**
Frequency of dating .092** .026
Percent variance explained 10.9%

1 The values in this column are product-moment correlations.

2 The values in this column are standardized regression coefficients. A standardized
regression coefficient can be interpreted as the amount of change, in standard devia-
tions, in the dependent variable that would result from one standard deviation change in
the respective independent variable, holding all other independent variables constant,

3 Dummy variables were used for region, and therefore one region had to be excluded.

NOTE: The number of cases is approximately 16,000. Assuming a design effect of 3.7, the
effective N is 4,324, the value used in calculating significance levels.

*=p< .01
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week showed only a small association with cocaine use (r=.108, 3=.042;
the beta was not significantly different from zero at p< .01). In fact, this
variable correlated slightly more strongly with marijuana use (r =.133).
The rather small value of the standardized regression coefficient needs
to be interpreted in the context of other variables included in the regres-
sion equation. In particular, there was a fair amount of overlap between
income and hours worked per week (r =.67); if hours worked per week
were left out of the equation, the regression coefficient for income would
be significant at p< .01.

Only 10.9 percent of the variance in cocaine use was accounted for by
background and lifestyle factors. It may be worth noting that in 1986,
when there were more use of cocaine and greater variance to be pre-
dicted, 13.8 percent of the variance in cocaine use was explained by the
set of predictors shown in table 2.

Cocaine Use and Use of Other Drugs

High school seniors who used cocaine tended to be consumers of other
drugs as well. For example, of the 1987 seniors who were current
cocaine users (that is, used at least once in the prior 30 days), 84 per-
cent were current users of marijuana. By way of comparison, only 18 per-
cent of those not currently using cocaine were current marijuana users.
And more than a quarter (28 percent) of current cocaine users were daily
marijuana smokers, compared to only 2 percent of those not currently
using cocaine.

Alcohol and cigarette use was also far more prevalent among current
cocaine users. About four-fifths (82 percent) of them reported having had
five or more drinks in a row at least once in the prior 2 weeks (the corre-
sponding figure was 35 percent for those not currently using cocaine),
and more than half (53 percent) smoked cigarettes daily (compared to 17
percent among the others).

Similarly, users of other drugs were more likely to be cocaine users; one
in six (17 percent) current marijuana users also were current cocaine
users, compared to practically none (0.9 percent) of the those not cur-
rently using marijuana. Daily marijuana users were 12 times more likely
than others to be current cocaine users (37 percent versus 3 percent).
Among those reporting at least one occasion of heavy alcohol use, about
1in 10 (9.5 percent) were current cocaine users, compared to less than
1in 50 (1.3 percent) of the others. Finally, among daily cigarette smok-
ers, 1in 8 was a current cocaine user, compared to 1 in 40 of the others.
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MEASURES FROM RECENT USERS ONLY

In one of the five questionnaire forms, respondents who indicated that
they had used cocaine at least once in the prior 12 months were asked a
series of additional questions regarding how high they became and how
long they stayed high, their reasons for use, situations of use, use with
other drugs, difficulty in stopping use, and methods of use. Although
these questions are asked in both senior-year and followup question-
naires, only the senior-year data are discussed here.

Degree and Duration of Highs

Seniors who reported using cocaine in the past year were asked, “When
you take cocaine, how high do you usually get?” and “How long do you
usually stay high?” The responses indicated that cocaine was associated
with fairly intense but relatively short highs. About one-quarter said they
usually got “a little” or “not at all” high, another quarter said “very” high,
and nearly half (44 percent) got “moderately” high. The remaining 4 per-
cent said they “don’t take cocaine to get high.” Compared to other drugs,
duration of the high is short: 45 percent stayed high about 1-2 hours, 29
percent said 3-6 hours, and 16 percent even longer. The remaining 10
percent claimed they “usually don’t get high.”

Some strong changes have occurred in the reported degree and duration
of highs associated with cocaine use; both have declined in recent years.
For example, in 1976, 40 percent said they usually got very high; the cor-
responding 1987 figure was 28 percent, which indicated that consider-
ably fewer users were getting very high in 1987 compared to 1976. In
1976, only 28 percent said they were high for only 1-2 hours, and 23 per-
cent had claimed to stay high 7 or more hours; in 1987, the correspond-
ing figures were 45 and 16 percent, reflecting briefer highs. Both of these
measures actually showed some reversal of the downtrend in 1987,
although it should be kept in mind that the proportion of users reporting
on these experiences declined.

Reasons for Use of Cocaine

Recent users were asked to indicate the most important reasons for
cocaine use. The major reasons cited were to see what it’s like (74 per-
cent), to get high (70 percent), and to have a good time with friends (49
percent). Other reasons were to get more energy (41 percent), to stay
awake (29 percent), to relax or to relieve tension (18 percent), because
of boredom (15 percent), and to get away from problems or tensions (11
percent). All other reasons were cited by fewer than 10 percent of users.
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Reasons for use have not changed much in recent years, except for
some increase in use to get more energy (up from 14 percent in 1976 to
41 percent in 1987) and to stay awake (up from 12 percent in 1976 to 29
percent in 1987).

Situations of Use

About a quarter (26 percent) of high school seniors who used cocaine in
the prior year used it when they were alone (table 3). A fair amount of
use occurred in very small groups: 38 percent said they used most or
every time with only one or two other people present. Use “at a party”
most or every time was reported by 27 percent. (This compared to 29.5
percent for marijuana.) Sixteen percent used with a date (or spouse)
most or every time. One-third (32 percent) had used with someone over
age 30 present at least once. About 4 of 10 (42 percent) had used at
home at least once, whereas less than half that many (18 percent) had
used at school. (This latter figure was 29 percent for marijuana.) Just

TABLE 3. Situations of use of cocaine by recent users, high school class
of 1987 (in percentages)

Few or Most or

Situations of use* Not at all sometimes every time
When you were alone 73.9 24.5 1.6
With just 1 or 2 others 12.5 494 38.0
At a party 33.2 39.4 27.4
When date or spouse

was present 61.1 23.1 15.9
When people over age

30 were present 68.1 24.4 7.4
During the daytime

(before 4 p.m.) 52.7 39.9 7.4
At your home

(or apt. or dorm) 58.4 32.5 9.2
At school 81.5 16.2 2.2
In a car 46.0 42.8 11.2

NOTE: Recent users are those who report having used cocaine in the past 12 months.
These questions appear on only one of the five questionnaire forms. (Number of respon-
dents=329.)

*  The question wording is: When you used cocaine during the last year, how often did you
use it in each of the following situations?

37



over half (54 percent) used cocaine in a car, and about one of nine (11
percent) used most or every time in a car.

The above situations showed few consistent changes over time, with one
exception. In 1976, one-third (33 percent) of users reported any use at
school, compared to one-fifth (18 percent) in 1987.

Overlap With Other Drugs

Cocaine is often used with alcohol and marijuana. Twenty-eight percent
of cocaine users said they used it with alcohol most or every time, but
the same proportion never overlapped the two. Twenty percent reported
using it with marijuana most or every time, but 37 percent never over-
lapped the two. Little overlapping use with other drugs was reported.

Trends in overlapping use with alcohol parallel trends in cocaine preva-
lence: increasing through 1980-81, with relatively little change until
1987, when it dropped, as did cocaine use. Overlap with marijuana use
declined steadily throughout the 1976-87 period.

Mode of Administration

The great majority of senior users reported sniffing or snorting cocaine
(93 percent in 1987). Many also reported smoking it (43 percent of
users), and quite a few said “by mouth” (47 percent). Four percent of the
users reported having injected cocaine.

Over time, the percentage reporting use by mouth changed, rising from
about 25 percent of users in the 1970s to 47 percent in 1987. Many more
now report smoking cocaine—43 percent of users in 1987 (4.5 percent of
all seniors) compared to 19 percent of users (2.3 percent of all seniors)

in 1979. The 1987 rate is actually down slightly from the peak reached in
1986 (5.7 percent of all seniors). But the trend toward more smoking sug-
gests an important qualitative shift in cocaine use, away from the more
traditional use of cocaine in powder form to the more dangerous smok-
able forms (freebase and crack).

Inability to Stop Using Cocaine

Another indicator suggesting a qualitative shift was a question about
whether they had ever tried to stop using cocaine and found that they
could not. Eight percent of users (0.8 percent of all seniors) in the high
school class of 1987 responded affirmatively. This was the highest rate
seen throughout the study, having increased from its lowest point of 0.7
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percent in the class of 1979 (0.1 percent of all seniors). By way of com-
parison, 6.3 percent of marijuana users said they had tried to stop and
found that they could not, as did 15 percent of cigarette smokers.

LONGITUDINAL PATTERNS OF USE

An important question that can be addressed by use of the followup data
is: What implication does cocaine use at an earlier point have for use at
a later point?

There are many ways to approach this question, and we have chosen a
simple and straightforward one for presentation here. Analysis was
restricted to those respondents who provided data at three different
times: at base-year (as high school seniors), at 3 or 4 years post high
school (corresponding to the second followup), and at 7 or 8 years post
high school (corresponding to the fourth followup). These particular times
were chosen to provide a long interval, while also allowing for a reason-
ably simple tabular presentation. We trichotomized the sample at each
time point on the basis of cocaine use in the previous 12 months: no use,
use on 1 to 9 occasions, and use on 10 or more occasions. One possible
hypothesis, based on the fact that cocaine is a drug that easily produces
high dependence in laboratory animals, is that use will progress. For
example, individuals who reported no use at the base year and 1-9 occa-
sions of use at the second followup might be expected to show a high
rate of transition into the 10 or more category at the fourth followup.

Table 4 shows the pattern of use across time. The data in column one
show senior-year percentages collapsed across several classes; 91.7
percent used no cocaine as high school seniors, 7.0 percent used on 1-
9 occasions, and 1.3 percent used on 10 or more occasions. Following
the top group across two followups, one can see that 77.43 percent did
not use cocaine in the year prior to the second followup, and 70.85 per-
cent did not use cocaine in the year prior to the fourth followup. In other
words, by 7 or 8 years after graduation, 70.85 percent of the total sample
of respondents had reported no use in the year prior to each of the three
surveys. Annual prevalences were rather high (16 percent of young
adults had used cocaine at least once), and quite a few 21- to 22-year-
old Americans (5.0 percent) were using at relatively high rates (10 or
more times a year) during this interval; the number of 25- and 26-year-
old users was even a bit higher (5.7 percent).

One interesting group is the 11 percent of respondents who went from
zero use in their senior year to 1-9 occasions of use in the second fol-
lowup. Four years later, nearly half had reverted to no use, while about
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TABLE 4. Longitudinal patterns of annual use of cocaine classes of
1976-80 combined

Use in base year

Use in 2nd followup

Use in 4th followup

77.43 None

2.90 Ten+

70.85 None
5.43 <Ten
1.15 Ten+

4.97 None
474 <Ten
1.62 Ten+

0.60 None
1.30 <Ten
1.00 Ten+

7.03 <Ten

2.45 None

2.96 <Ten

1.63 Ten+

1.64 None
0.59 <Ten
0.22 Ten+

0.95 None
1.39 <Ten
0.63 Ten+

0.31 None
0.66 <Ten
0.66 Ten+

1.30 Ten+

0.34 None

0.50 <Ten

0.47 Ten+

0.24 None
0.06 <Ten
0.04 Ten+

0.20 None
0.19 <Ten
0.10 Ten+

0.06 None
0.17 <Ten
0.24 Ten+

NOTE: The number of weighted cases is 5,414.
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the same percentage were still using at the 1-9 level, and about 14 per-
cent, or 1.62 percent of the total sample, had increased their use.

Another interesting group comprised those who used cocaine on 1-9
occasions during the senior year of high school (7.03 percent of the sam-
ple). Three or four years later, at the second followup, slightly under half
of them were still using at that level, and more of the remainder had
decreased use than had increased (2.45 percent and 1.63 percent,
respectively). And 4 years later, of those who were at the 1-9 level in the
second followup, about half were using at that level (1.39 percent of 2.96
percent), about one-fifth had increased use, and one-third had
decreased. These groups indicate that cocaine use certainly has the
potential for becoming a relatively stable behavior.

The final base-year group comprised those who had used cocaine 10 or
more times in the year prior to high school graduation. More than half of
them were still using cocaine 7 to 8 years later (62 percent), and half of
these persistent users had used cocaine 10 or more times. This again
suggests that users tend to persevere in their use.

One way of summarizing these findings is to note that anyone having
used cocaine at one point was more likely than not (probabilities ranging
from .56 to .87) to be a user 3 or 4 years later, whereas a nonuser at any
point was much more likely to remain a nonuser (probabilities ranging
from .67 to .92). The other major point is simply the substantial propor-
tions of users and repeat users; quite a few young adults place them-
selves at risk of becoming dependent on cocaine by using it more than
just a few times, and they do so over very long intervals.

One other point may be worth making. Although the data in table 4 are
weighted to correct to some extent for attrition, attrition would probably
be higher among those who rapidly progress to addiction or depend-
ence on cocaine. Thus, the respondents who remain in the study may
underrepresent the proportion of all cocaine users who escalate their use.

SUMMARY AND CONCLUSIONS

Based on the data presented in this chapter, there is clearly no cause for
complacency about the problem of cocaine use among the Nation’s
youth. Lifetime prevalence is at a disturbingly high 15 percent among
high school seniors and over 20 percent among college students. Preva-
lence is considerably higher, around 30 percent, among young adults in
the age range of 19 to 28, and reaches nearly 40 percent for people in
their late twenties.
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The use of cocaine is higher among males than among females; higher
in the West and Northeast and lower in the North Central and South; and
distinctly lower in rural, compared to more urban, areas.

The prevalence figures make clear that cocaine use has by no means
become a rare behavior among young people. And the new form, crack,
has made substantial inroads among these populations. Among high
school seniors, more than 1 in 20 have tried crack cocaine.

Although these figures are very high, there is encouraging news in the
slight downturn in prevalence that occurred in 1986 and particularly in
the sharp decline in 1987. Clearly, these declines were not due to any
reduction in perceived availability of cocaine, which actually increased.
The declines appear to be due primarily to the increasing recognition that
cocaine use is dangerous and carries substantial risk of harm.

On the other hand, there is reason to be concerned about the situation
with respect to crack cocaine. Some indicators suggest that use of crack
cocaine is not declining to the same extent that other cocaine use is.
Moreover, this study does not represent well the populations of inner cit-
ies, with their extraordinarily high dropout rates; it may well be that the
epidemic is continuing to grow there.

FOOTNOTES

1. The nine available responses were: (1) on a farm, (2) in the country, not on a
farm, (3) in a small city or town (under 50,000 people), (4) in a medium-sized
city (50,000-100,000), (5) in a suburb of a medium-sized city, (6) in a large city
(100,000-500,000), (7) in a suburb of a large city, (8) in a very large city (over
500,000), (9) in a suburb of a very large city. Categories (1) and (2) were com-
bined into “rural”; categories (3), (4), and (5) were combined as “small to
rlnedium-sized city or town”; categories (6), (7), (8), and (9) were combined as
“large city.”
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Trends and New Developments
In Cocaine Use in Canada

Reginald G. Smart

The history of cocaine use in Canada is similar to that in the United
States, although present conditions are very different. In the early 1900s
cocaine was used in a wide variety of patent medicines, such as cough
syrups, tonics, and catarrh and sinus remedies, as well as in cigarettes,
chewing gum, and soft drinks. In addition, pharmacists sold cocaine in
bulk to both addicts and recreational users without a medical pretext.
Medical authorities agreed that cocaine was the “principal cause of the
ruination of our young girls and . . . the demoralization of young boys”
(Erickson et al. 1987).

Although the number of users in the early 1900s is unknown, it must
have been very substantial. Cocaine was one of the first drugs to require
a prescription in Canada, and its abuse helped to create the first legal
controls in 1905 (Smart 1983). As in the United States, little was heard of
cocaine until the outbreak of fashionable use in the 1970s. In the interim,
cocaine was used a little by entertainers and a few sports figures, but it
had no street market.

Although cocaine is more popular now than in the past 80 years, it is still
not widely accepted in Canada. Rates of use are much lower than in
many Latin American countries and far lower than in the United States.
For example, 12.7 percent of U.S. high school seniors, but only 5.8 per-
cent of the comparable age group in Ontario, used cocaine in the past
year (Johnston et al. 1987). Among adults, the differences are even
larger.

In general, stimulant drugs are not popular among Canadians. For exam-
ple, the “speed” epidemic of the 1970s ended quickly in Canada and
involved relatively few young people. Also, most stimulant drugs, such as
amphetamines, were removed from the usual prescription lists in 1976.
They can still be prescribed for rare disorders, such as catalepsy. How-
ever, their loss did not seem to be much noticed by young people or
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adults. Canadians tend to prefer depressant to stimulant drugs. For
example, per capita alcohol consumption has traditionally been a little
higher in Canada than in the United States. Canadian consumption rates
for codeine and hydrocodone are much higher than the U.S. rates and
are nearly the highest in the world.

Because cocaine is not very popular, few Canadians experiment with the
newer and riskier ways of taking it. The preferred method is still sniffing
the powder or crystalline form. Freebasing or smoking cocaine freebase
seems to be rare, as is injecting. An initial flurry of interest in crack
seems to have waned. About 60 percent of cocaine users are sniffers,
10 percent smoke freebase, 20-25 percent use crack, and 5-10 percent
are injectors.

Although not overwhelming, there is certainly a cocaine abuse problem
in Canada. In the early 1970s, virtually no cocaine users were admitted
for treatment at the Addiction Research Foundation, and the street mar-
ket was small. However, the numbers have continued to grow, and
cocaine abusers now account for 15 percent of all admissions (but well
behind alcohol and marijuana abusers). The total number of cocaine
abusers requiring treatment in Canada still appears to be relatively small.
Consequently, no large private cocaine treatment industry has devel-
oped nor is there much expansion of self-help groups such as Cocanon.

CONVICTIONS FOR COCAINE

One of the first indications that cocaine was being used again in Canada
was the increase in convictions for cocaine possession and trafficking
(table 1). There were only one or two convictions per year for the whole
country in the late 1960s. In the early 1970s the number increased rap-
idly, reaching 289 in 1975, 850 in 1980, and 1,953 in 1984.

The largest increases in cocaine offenses occurred after 1980. At the
same time, convictions for cannabis offenses were falling rapidly, so that
the number in 1984 was only 56 percent of that in 1981. Heroin and lyser-
gic acid diethylamide (LSD) offenses have also been declining. Only
cocaine shows any upward trend in convictions.

Cocaine convictions are most numerous in Quebec and Ontario, which
account for 74 percent of the total. Cocaine use seems to be rare in the
Maritime provinces, judging by convictions.
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TABLE 1. Convictions for various drugs, Canada, 1965-84

Year Drug

Cocaine Cannabis Heroin LSD*
1965 3 60 266 -
1966 1 144 221 —
1967 0 586 348 —
1968 2 1,453 279 —
1969 1 3,191 310 —
1970 12 6,446 383 1,558
1971 19 10,045 502 1,644
1972 44 13,314 923 1,161
1973 123 24,052 1,290 970
1974 237 32,064 798 1,482
1975 289 30,471 511 1,570
1976 374 39,259 708 989
1977 448 41,281 636 710
1978 538 35,712 580 712
1979 592 36,103 509 1,272
1980 850 40,781 309 2,076
1981 1,246 43,755 250 2,208
1982 1,328 34,707 285 1,754
1983 1,555 28,632 289 1,391
1984 1,953 24,557 271 959

SOURCE: Bureau of Dangerous Drugs (compiled from annual reports).
* Not prohibited until 1970, under Part IV of the Food and Drugs Act.

COCAINE USE IN THE GENERAL POPULATION

Two recent surveys have documented the use of cocaine among Cana-
dian adults: one in Ontario (Smart and Adlaf 1987; Smart et al. 1986)
extending over several years and a national study conducted in 1985
(Health and Welfare Canada 1985). The latter indicated a very low level
of use nationally—only 0.9 percent had used cocaine in the past year.
Rates of stimulant use were typically higher in Ontario than in other parts
of Canada. The Ontario study found that 3.3 percent of adults had used
cocaine in 1984 and 6.1 percent in 1987. These rates were far lower
than for comparable American studies, where 8.5 percent reported use
of cocaine (Miller et al. 1982) in 1982. Rates of cocaine use are rising for
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both males and females aged 18 to 29 but not for other age groups.
Although rates for lifetime use increased between 1984 and 1987 in
Ontario, use in the past year did not. This suggests that the rate of
increase in use of cocaine has slowed, and the peak may have been
reached in 1985 or 1986. Unfortunately, no survey data are available for
those years.

Cocaine is used infrequently by most people who try it. For example,
only 31.4 percent of those who reported lifetime use in 1987 reported
using it in the past year. About a quarter (27.6 percent) used it once a
month or less, and only 3.6 percent reported using it weekly. No one
reported daily use, but in a household study of 1,000 Canadian adults,
one would not expect to find a daily cocaine user. Cocaine-using adults
are very likely to have used other drugs. For example, 90 percent of
cocaine users had used marijuana (Smart and Adlaf 1984). However,
only 13 percent of marijuana users had used cocaine.

Table 2 shows the characteristics of adult cocaine users in Ontario in
1984 and 1987. Males were more often users than females, but females
appear to be catching up. The largest number of users were under 30
years of age and almost no users were over 50. Rates of use were high-
est in Metropolitan Toronto in 1987 and lowest in northern Ontario. This
probably reflects distribution problems, the isolation of the north, and the
lower disposable incomes of northerners. However, it may also indicate
their greater preference for alcohol, as per capita alcohol consumption is
highest there. These differences between the north and other areas did
not occur in 1984. Occupational differences in cocaine use were nonsig-
nificant, but rates were a little higher among laborers. Marital status was
related to use with “living as married” people reporting much higher use
(18 percent) than others (2-4 percent).

The relationship of cocaine use to income in Canada is paradoxical.
Some studies found higher use among those with high incomes (Smart
et al. 1981); however, table 2 suggests a complex relationship. The prob-
lem may be that many users are students or unemployed people with

low incomes. Those at the top and bottom of the income distribution
reported the highest levels of cocaine use in 1987.

COCAINE USE AMONG STUDENTS

A large number of student surveys are available in Canada, but most do
not have trend data over any substantial time. The variety of Canadian
surveys does allow for a tentative assessment of regional variations, but
the questions asked are somewhat different. Generally, they indicate that
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TABLE 2. Percentage of adults in Ontario who report having used
cocaine in their lifetime, 1984 and 1987

1984 1987
(n=1,048) (n=1,040)

Characteristic % % Effect

Total sample 3.3 6.1 87 vs 84 **
Sampling error 1.4 1.9

Gender Gender *
Male 4.8 7.2 Year >
Female 1.9 4.7 GxY NS

Age Age *kk
18-29 years 7.1 13.6 Year *
30-49 years 3.0 4.5 AxY NS
50 years and over 0.4 0.5

Region Region i
Metropolitan Toronto 6.2 11.0 Year >
Metropolitan outskirts 3.3 5.0 RxY NS
Eastern Ontario 0.6 54
Western Ontario 1.0 2.9
Northern Ontario 4.1 0.9

Education Education ***
Elementary 0.0 0.0 Year >
Secondary 2.7 5.7 ExY NS
Postsecondary 5.2 7.6

Occupation Occupation **
Professional/managerial 4.2 5.9 Year >
Sales/clerical 2.9 6.5 OxY NS
Labor 5.2 7.8
Other 1.9 4.5

Gross family income Income *

(in thousands unadjusted) (1987)
<10 3.8 12.7
10-14.9 3.4 0.0
15-19.9 3.3 12.6
20-39.9 5.9 4.8
40-49.9 — 5.4
50 or more — 10.1

.« P<05.

p<.01.
= p<,001.

NS Not significant
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rates of use are highest in Vancouver (10.9 percent lifetime use, Hol-
lander and Davis 1983), intermediate in Ontario (4.7 percent use in past
year, Smart et al. 1986) and lowest in Prince Edward Island (1.8 percent
used in past 6 months, Killorn 1982). These rates generally reflect differ-
ences in urbanization, income, and minor crime, which tends to be high-
est in the west and lowest in the Maritimes. Nationally, the rate of
cocaine use among students is probably around 3.5 percent, but there is
no national student survey to confirm this. The regional variations in stu-
dent surveys are similar to those found in the conviction data.

COCAINE USE AMONG ONTARIO STUDENTS

Table 3 shows the overall rate of cocaine use and the characteristics of
cocaine users in the Ontario school study. This is a large provincial trend
study that began in 1977, although comparable studies were made as far
back as 1968 in Toronto. It gathers data on a large, well-selected sample
of students every 2 years. Cocaine use was first inquired about in 1977,

TABLE 3. Percentage of Ontario students reporting cocaine use during

prior year
Year
Characteristic 1977 1979 1981 1983 1985 1987
n=4,687 n=4,794 n=3,270 n=4,737 n=4,154 n=4,267

Total 3.810.5 5.1+0.6 4.8+1.0 4.1+£0.9 4.5+1.0 3.810.9
Gender

Male 5.01£0.9 6.6+1.0 5.7+1.4 5.6+x1.2 5.2+1.8 5.1£1.5

Female 2.6+0.6 3.410.7 3.7+1.3 2.7+0.8 3.61£0.9 2.4+0.9
Grade

7 2.7+0.9 4.2+11 2.7+1.3 2.8+1.2 2.9+2.0 2.4+0.6

9 4.0£1.0 5.7+1.2 5.911.8 4.6+1.8 4.3+1.9 3.2+2.1

1" 3.911.2 6.1+£1.5 5.5£1.9 5.0+2.1 5.1x1.4 4.6+£1.9

13 4.2+1.5 4.0+1.4 2.9+2.6 5.01£0.9 6.7+2.8 5.912.3
Age

<13 2.3+0.9 3.7x1.1 2.5+0.9 2.7+0.9 2.5+1.5 2.1+0

14-15 4.3+1.0 5.611.2 5.411.8 3.9+1.6 3.2+1.3 2.9+1.7

16-17 4.2+0.2 5.911.5 5.611.6 5.4+1.7 6.0£1.3 4.7+1.8

18+ 4.3+1.5 5.311.6 3.612.3 5.911.6 7.3¥2.5 6.9+2.0
Region?®

Metro 4.1+2.4 3.2+1.3 5.8+2.1 3.812.3

West 6.2+1.9 4.9+1.9 4.3+1.5 3.01£0.8

East 4.1£1.8 3.6+1.1 3.7+2.1 5.1£2.5

North 3.311.6 4.7+0.9 4.5+2.2 2.9+1.4

SOURCE: The Ontario school study.
a Regional stratification was different in 1977 and 1979 and is therefore not presented.
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as this was the first time that any significant amount of use was
expected. The study typically surveys 4,000-5,000 students in all areas
of Ontario in grades 7, 9, 11, and 13. Boards of education, schools, and
classes are chosen at random in keeping with a complex, single-stage,
cluster design. In 1987, 24 boards, 215 classes, and 4,267 students par-
ticipated. The nonresponse rate was very low and was due mostly to
absenteeism (12.3 percent absent). The study inquired about the use of
17 drugs in the past year, including cocaine and crack.

Nearly 4 percent of students in grades 7 to 13 used cocaine in 1987. The
rate of use was remarkably stable, with no significant change since
1977. As with adults, males were more often users than females, and no
trend to greater male or female use was obvious. Older students, typi-
cally in grade 13, were much more likely than younger students to be
cocaine users (6.9 percent and 2.1 percent for 18- and 13-year-olds,
respectively).

Geographic differences in use rates were very small in 1987, but they
were larger in 1981, This probably reflects difficulties in distribution in the
early days of the cocaine fad. During the 1983-85 period, rates of
cocaine use increased significantly in Toronto, but they had declined
again in the 1985-87 comparison. As with adults, rates of use were
higher in the United States, but the difference was smaller among
students.

Student cocaine users take their drug infrequently. About 57 percent
used cocaine only once or twice in the past year (table 4) in 1987, and
21 percent used it 10 or more times. However, about 10 percent of users

TABLE 4. Frequency of cocaine use among total Ontario student
sample and among users (in percents)

Frequency Total Users

1985 1987 1985 1987
None 95.5 96.3 - —
1-2 times 2.9 2.1 59.5 56.7
3-5 times 0.6 0.6 9.1 16.2
6-9 times 0.5 0.2 15.2 6.1
10-19 times 0.2 0.2 2.2 6.6
20-39 times 0.2 0.2 3.5 41
40 or more times 0.2 0.4 10.6 10.3
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took it more than 40 times, and they would represent the heavy, problem
users. Unfortunately, we know relatively little about their social and psy-
chological problems except that they are heavy users of other drugs.

Sometimes, people express surprise that cocaine use appears not to be
increasing among students in Canada. Given the large media and paren-
tal concern about drugs and the trends in the United States, this is strik-
ing. However, it should be noted that illicit drug use in general has not
been increasing among Ontario students. No illicit drug has shown an
upward trend since 1977, and several are declining significantly. For
example, cannabis use involved only half the percentage of students in
1987 that it did in 1977 and 1979. Cannabis use often precedes cocaine
use, and if we have fewer cannabis users, then cocaine use should also
decline eventually. It appears that cocaine was introduced to the student
population at a time of declining interest in illicit drugs and, incidentally,

in drinking alcohol. The lack of student interest in cocaine may be tempo-
rary, but it is consistent with the more conservative approaches to canna-
bis and alcohol now being seen.

CRACK COCAINE

Although crack was described in 1986 as “a new drug epidemic” in the
United States, its appearance in Canada came somewhat later. Newspa-
per reports of crack use appeared in early 1986, but virtually no crack
users were found in the study of cocaine users in Ontario in 1986 (Erick-
son et al. 1987). Newspaper reports led us to expect an explosion of
crack use among youth, but only four seizures of crack were made in
Canada in 1986, all of small amounts. Figures for 1987 are not yet avail-
able. Seizures of cocaine amounted to more than 100 kg in 1986, and
crack was a very small proportion of the total seized.

Two studies inquired about crack use in Canada. Only 0.7 percent of
adults in Ontario reported crack use (Smart 1988); 6.1 percent had used
cocaine. Nevertheless, 12.0 percent of cocaine users reported crack

use. Crack users often used cannabis and sleeping pills, but none
reported tranquilizer use. Most were daily drinkers, and almost all
reported drinking five or more drinks at a sitting. Except for residence out-
side Toronto and heavy drug use, adult crack users were not very differ-
ent from other cocaine users.

In the 1987 student study, 33 percent (n=52) of cocaine users reported
the use of crack (1.4 percent of all students). Crack users were com-
pared to those who used cocaine but not crack (n=116) and to a compa-
rably sized random sample (n=95) of students who used neither. Crack
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users had an average age of 14.5 and were younger than other cocaine
users and students in general. They were predominantly (71.2 percent)
in grades 7-9. About 75 percent were male, a higher percentage than
among cocaine users or students in general. A larger proportion lived in
western Ontario than did the other groups.

Crack users, although young, were frequently users of licit and illicit
drugs. For example, 58.8 percent had used cannabis, 27.1 percent glue,
37.3 percent nonprescription barbiturates, 31.4 percent heroin, 50 per-
cent stimulants without a prescription, 30.6 percent tranquilizers without
a prescription, 46.2 percent LSD, 37.3 percent phencyclidine (PCP), and
41.2 percent other hallucinogens in the past year (Smart 1988).

Drug use was higher among crack users than for the student population
in general. When compared to cocaine users, a greater number of crack
users used most drugs, the exceptions being tobacco, cannabis, alcohol,
LSD, and other hallucinogens.

Crack use in Canada now involves a small proportion of adults and stu-
dents. Since use rates are at a low level, crack use does not constitute
an epidemic but is a growing concern. Continuous monitoring of crack
use in the population is needed. As many current crack users are very
young polydrug users, they will have considerable problems that may
require future treatment for drug overdoses or addiction.

COCAINE USE IN SPECIAL HIGH-RISK GROUPS

Not much attention has been paid to cocaine users in high-risk groups. A
study of Indians (Liban and Smart 1982) showed that 5.6 percent had
used cocaine in the past year; however, this was similar to a matched
group of non-Indians. The highest rate of cocaine use was found in a
study of people arrested for cannabis possession (Erickson 1980).
Nearly half had used cocaine, and 3 percent were using it once a month
or more. These were not cannabis users in general; most were heavy
users who intended to continue using cannabis. Since 1980, cocaine use
has become more common and the cannabis-cocaine connection may
be even closer, especially among heavy users of cannabis.

The largest special study of cocaine users was made by Erickson and
colleagues (1987) of 111 “typical” users in the community. The sample
was gathered by snowball methods and advertising. The typical user
was a young (mean age 29) male, who was well educated and single.
About 40 percent had attended university. Almost all were intranasal
users. About half were infrequent users, that is, less than 10 times in the
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past year. About half used the drug in the month prior to the study and,
of those, most used it one to five times. On the average, the participants
reported using cocaine for about 7 years.

The average age for starting cocaine was about 22. That is much later
than for cannabis, which was the most popular illicit drug. All the cocaine
users reported having used cannabis, and many were daily users. How-
ever, 95 percent had used other hallucinogens, and 29 percent had used
heroin. It appears that cocaine comes relatively late in drug-using
careers, even those of heavy polydrug users. About one-third reported
daily use of both alcohol and cannabis. Concurrent use of these drugs
with cocaine was also common. Depressant drugs such as alcohol are
often needed by cocaine users to help them calm down or get to sleep.

It was interesting to see the subjects’ attitudes and behaviors related to
legal issues. Most users reported easy access to cocaine and had
obtained it from friends. Most were unfamiliar with the laws on cocaine,
and few knew what the maximum sentence was. Despite this unfamiliar-
ity, two-thirds thought that the cocaine laws should be changed, mostly
toward greater leniency. Only 7 of the 111 had been arrested for a
cocaine offense, but 44 percent knew someone who had. Almost none of
the users (1.8 percent) thought that they might be caught by police. This
was also true of users who had friends who had been caught. Perhaps
the longer one uses a drug without legal repercussions, the more invul-
nerable to arrest one feels.

This study clearly showed that cocaine is not an addicting drug for all
users. Many people tried it and gave it up as they did not like the stimulat-
ing effects. Others could use it intermittently without much ill effect. How-
ever, the longer cocaine was used, the more likely it was that problems
would occur. About half the users reported one of the following serious
effects: hallucinations, violent or aggressive behavior, paranoia, requiring
medical attention at least once, frequent sore or bleeding nose, frequent
mental or physical exhaustion, and frequent cravings to use cocaine.
About 73 percent of users reported only one or two of these effects. How-
ever, 20 percent reported an uncontrollable urge or craving to use
cocaine much of the time or always, and it would seem that these were
the addicted users. How many cocaine users have problems depends
very much on the definition. In our study, it appeared that about 20 per-
cent were addicted (uncontrollable craving), and an additional 53 percent
had some serious effect that may be viewed as a problem. About a quar-
ter seemed to have no cocaine-related problems or serious adverse
effects (Erickson et al. 1987).
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THE FUTURE FOR COCAINE USE

In general, cocaine is a new and potentially important drug, although cur-
rent use is at a relatively low level in Canada. Rates of use are highest
among students, young males, and those in large cities, especially in
Ontario and British Columbia. The rate of use is not increasing among
students but may be among adults. Since cannabis use has decreased
greatly among students and among males aged 18 to 29, cocaine use
should be expected to not increase and may even decrease in the next
few years. Many factors could change this tentative prediction. For exam-
ple, a decrease in cocaine prices or increased availability, an increase in
disposable income, or changes in attitudes about the safety of cocaine
could make cocaine more attractive.

Continued monitoring of cocaine use is required, as is research on pat-
terns of use. Followup studies of cocaine users are also needed to see
how they cope with long-term use and its medical consequences. In addi-
tion, studies are needed on the extent of experimentation with newer
forms of cocaine use, such as freebasing and crack. They promise to
have serious consequences, and it is impossible to believe that Canadi-
ans will completely avoid them.

FOOTNOTE

The views expressed in this paper are those of the author and do not
necessarily reflect those of the Addiction Research Foundation.
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Cocaine Use in Arrestees: Refining
Measures of National Trends by
Sampling the Criminal Population

Eric D. Wish and Joyce O’Neil

Estimates of the prevalence of drug use in the United States most fre-
quently come from surveys of household or senior high school students.
While these surveys yield valid estimates of drug use trends in persons
who live in relatively stable households or who have stayed in school,
they omit some of the most deviant drug abusers in the population. Per-
sons who are hospitalized, detained by the criminal justice system, have
dropped out of school, or are unlikely to be available at home are missed.
While these surveys typically contain a caution that the samples have the
above limitations, their estimates are often used to describe drug use in
the entire population. It is questionable, however, whether a trend in drug
use among high school students or household members is applicable to
the deviant population detained by the criminal justice system.

A more comprehensive picture of the Nation’s drug use trends could be
obtained if surveys of these more deviant segments of the population
were used to augment the estimates from the national surveys. Fortu-
nately, a new monitoring system, the Drug Use Forecasting (DUF) sys-
tem, is providing the first quarterly information about trends in the
offender population.

In this chapter, we use information from the DUF system to describe the
prevalence of recent cocaine use in persons who have been arrested
and detained by the criminal justice system. In comparing DUF statistics
with those in other chapters in this volume, it will become obvious that
the prevalence of recent cocaine use in arrestees dwarfs the estimates
of drug use derived from surveys of the general population.

THE DUF PROGRAM

In 1987, the National Institute of Justice (NIJ) established the DUF pro-
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gram, a data system for tracking drug use trends in arrestees in 25 of the
largest cities in the United States. Every 3 months, a new sample of
approximately 250 male arrestees in the booking facility in each partici-
pating city is asked to agree to a voluntary, anonymous interview about
their drug abuse and treatment history. Each arrestee is also asked to
provide a voluntary, anonymous urine specimen for analysis. Arrestees
are usually interviewed while being processed in the city’s central book-
ing facility, within 24 hours of arrest.

Urine specimens are tested by EMIT® tests for 10 drugs: opiates,
cocaine, PCP, marijuana, amphetamines (all amphetamine positives by
EMIT are confirmed by gas chromatography), methadone, propoxy-
phene, barbiturates, methaqualone, and benzodiazepines. (The latter
five drugs are rarely found in the DUF samples.) The urine tests are
likely to detect use of heroin, amphetamines, or cocaine that occurred
within the prior 24-72 hours. PCP and marijuana may be detected as
long as 3 or 4 weeks after use.

DUF interviewers intentionally oversample persons charged with non-
drug felony offenses. Prior research has demonstrated that persons
charged with the sale or possession of drugs are most likely to test posi-
tive for drugs at arrest (Wish and Johnson 1986; Wish 1988). The DUF
statistics would therefore be of little value if the samples mainly con-
tained persons charged with drug offenses. To ensure obtaining an ade-
quate number of persons charged with nondrug offenses, each site is
instructed to limit the percentage of male arrestees charged with drug
offenses to 25 percent. Although the seriousness of the arrest charge
tends to be unrelated to whether a person tests positive for a drug, DUF
interviewers also attempt to oversample persons charged with felony
offenses.

The oversampling is achieved by asking the interviewers at each site to
select arrestees in the following order: persons charged with a (1) non-
drug felony, (2) nondrug misdemeanor, (3) drug felony, and (4) drug mis-
demeanor. The processing of arrestees in central booking facilities is
often chaotic, and the sites vary in their ability to follow these priorities.
The DUF estimates of drug use are robust, however, and do not change
significantly even when the sample composition varies considerably
along these dimensions. DUF statistics therefore describe arrestees
charged with serious nondrug offenses and may underestimate the true
level of recent drug use in the total arrestee population.

DUF interviewers typically station themselves in each city’s booking facil-
ity for 10-15 consecutive evenings. The largest number of arrestees are
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processed during this period. Over 90 percent of the male arrestees who
are approached agree to be interviewed, and approximately 80 percent
of the interviewees provide a voluntary urine specimen.

In late 1987, five DUF sites began to collect information from female
arrestees. Because the number of females arrested in a city is typically
far below that of males, DUF staff interviewed all available female arrest-
ees, regardless of charge. The goal was to interview and obtain urine
specimens from 100 female arrestees in each site. (The response rates
for female offenders were similar to those obtained for males.)

LIMITATIONS

Our findings about drug use patterns and injection are based upon volun-
tary self-reports. Although every effort is made to convince the arrestees
of the anonymity of the findings and that the information cannot be used
against them, the jail environment is inherently threatening and there is
considerable underreporting of recent illicit behaviors. (Many more per-
sons test positive for drugs than admit to recent drug use in the inter-
view.) Because we know that some arrestees do conceal their illegal
behaviors, our findings about injection and drug use should be viewed as
minimal estimates of these behaviors in the arrestee population. On the
other hand, we have found considerable internal consistency in the inter-
view information. When persons do report illicit behaviors, the informa-
tion appears valid (Wish 1988). For example, arrestees in Manhattan
who tested positive for drugs and who self-reported dependence on
drugs had worse criminal records, more prior arrests for drug offenses,
and more severe drug abuse histories than persons who tested positive
but denied dependence.

Although DUF interviewers ask each arrestee about the use of alcohol,
we do not test the specimens for alcohol. This decision was made primar-
ily because alcohol is a legal drug and urine tests can only detect heavy
recent use. In our research with arrestees in Manhattan in 1984, we
found that alcohol was the only drug that more persons reported using
than tested positive by urinalysis (Wish et al. 1986a).

FINDINGS

DUF pilot studies highlighted cocaine use in arrestees in 1984. Early
estimates of cocaine use in arrestees came from research that later
became the basis of the DUF system. During a 6-month period in 1984,
we interviewed and obtained voluntary urine specimens from 4,847
males arrested and processed in Manhattan Central Booking. The sam-
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ple consisted primarily of persons charged with nondrug felony offenses.
The study found that 42 percent of the arrestees tested positive for
cocaine. (The EMIT® tests could detect cocaine used 24-72 hours prior
to providing the specimen.) At all age levels, cocaine was more likely to
be detected than opiates, methadone, or PCP (Wish et al. 1986b). These
results provided some of the first indications of a high level of cocaine
use in offenders, even before the use of “crack” cocaine became com-
mon. Previous statistics about widescale cocaine use had come primarily
from the sample of persons calling the 800 Cocaine Hotline. The findings
from the study of arrestees in Manhattan were subsequently included in
Congressional testimony indicating that cocaine had become a street
drug (President’s Commission on Organized Crime 1984).

Test results documented offenders’ increasing use of cocaine in the
1980s. We returned to Manhattan Central Booking in the fall of 1986 to
pilot some of the procedures to be used in the DUF program. Voluntary
and anonymous interviews and urine specimens were obtained from
samples of 200 male arrestees in September, October, and November.
Again, persons charged with drug offenses were undersampled while fel-
ony arrestees were oversampled. The urine test results from the 1984
sample of arrestees and the samples in 1986 appear in table 1.

Between 1984 and the fall of 1986, the prevalence of recent cocaine use
almost doubled. This change in cocaine use was even more dramatic in
the face of the stability of the findings for opiates and methadone. The
decline in PCP over the same period (and subsequent results) sug-
gested that newspaper reports of the popularity of combined use of PCP
and crack may have been exaggerated.

The rising trend toward cocaine use in offenders was shown even more

TABLE 1. Compatrison of urine test results for arrestees in Manhattan in
1984 and 1986 (in percents)

1984 Sept.+Oct. 1986 Nov. 1986
(n=4,847) (n=414) (n=201)
Tested positive for:
Cocaine 42% 83% 68%
Opiates 21 22 20
Methadone 8 8 10
PCP 12 4 3

SOURCE: Wish 1987.

60



clearly in the urine test results from the Washington, DC, pretrial testing
program. (Washington, DC, is the only jurisdiction with a fully operational
program that routinely tests all arrestees for recent drug use by urinaly-
sis.) As figure 1 shows, 15 percent of males and females arrested in
Washington in March 1984 tested positive for cocaine, compared with
more than 60 percent of the arrestees in June 1988. These trends from
New York City and Washington, DC, prompted the NIJ to establish the
national DUF program in the largest cities across the country.

In the next section, we use information from the DUF program and the
DC pretrial testing program to describe current levels of cocaine use in
arrestees across the country.

More than one-quarter of all arrestees used cocaine within 2-3 days
prior to arrest. Table 2 shows the percentage of male and female arrest-
ees who tested positive for cocaine in eight cities in the DUF program
during the first quarter of 1988. The percentage positive for cocaine in
male arrestees ranged from 29 percent in Phoenix to 73 percent in
Manhattan. Excluded from table 2 are cities where only males were
tested. The cocaine results for male arrestees in these cities were: San

70% T

60% 1
50% J'

40% 1
% POS

0%
3/6/9/123/6/9/123/6/97/123/6/9/123/686.
848484/8858585/8868686/8878787/888 8¢

4 5 6 7

QUARTER

FIGURE 1. Percentage of male and female arrestees in Washington, DC,
who tested positive for cocaine, quarterly between 1984 and
1988

SOURCE: Adult Drug Testing Program, DC Pretrial Services Agency.
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TABLE 2. Percentage of male and female arrestees
positive for cocaine (results from January-
March 1988)

Males Females
Los Angeles 58% 66%
Portland 38 47
Phoenix 29 39
New Orleans 32 37
Chicago 55 70
Detroit 53 77
District of Columbia 59 73
New York 73 78

Diego—41 percent, Houston—44 percent, and Fort Lauderdale—52 per-
cent. In all eight cities, females were more likely than males to test posi-
tive for cocaine. In five of these cities, more persons tested positive for
cocaine than for marijuana.

Cocaine use is also growing in juvenile detainees. Data from the Wash-
ington, DC, Pretrial Service Agency, shown in figure 2, indicate an
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15% 1
% POS
10% 1

§%
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FIGURE 2. Percentage of juvenile detainees in Washington, DC, who
tested positive for cocaine during 1987 and 1988

SOURCE: Juvenile Drug Testing Program, DC Pretrial Services Agency.
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increase in cocaine among adolescent arrestees (aged 9-18). In Janu-
ary 1987, 8 percent of the adolescent detainees tested positive for
cocaine. By July 1988, more than 21 percent tested positive for cocaine.
(In January 1989, 19 percent tested positive.) Cocaine has replaced

PCP as the most frequently detected drug in the juvenile arrestee popula-
tion in Washington, DC.

Crack use and preferred route of administration. The urine test cannot dif-
ferentiate the use of rock cocaine, crack, from use of other forms of the
drug. Furthermore, the early DUF interviews did not obtain unambiguous
information about crack use. However, when an arrestee reported having
ever used cocaine, the interviewer did ask questions regarding the
person’s preferred route of administration. Table 3 shows the consider-
able geographical and gender differences. Male users in Detroit reported
a preference for snorting (25 percent) and smoking or freebasing

cocaine (64 percent). Few arrestees in Detroit reported injection as a pre-
ferred method (11 percent). In six cities, however, one-quarter or more of
the cocaine users reported that injection was their preferred method. In
all cities, female cocaine users were as or more likely to prefer injecting
cocaine than were males. These findings are consistent with others
showing that female arrestees are more likely to inject drugs (Wish et al.
1990). The large numbers who reported that they preferred to snort
cocaine powder or inject the drug suggest that the high levels of cocaine
use detected may not be attributable solely to the use of crack. It
appears that these persons preferred a variety of forms of cocaine.

Table 4 lists the percentages of male and female arrestees who reported
ever injecting drugs and their median age of first injection. With the
exception of arrestees in New Orleans, Detroit, and Houston, approxi-
mately one-quarter or more of the males reported ever injecting any type
of illicit drug. Female arrestees were more likely to report injecting drugs.
(Remember that these self-reports probably constitute underestimates of
injection in this population.) The median age at first injection varied
between 17 and 22 years.

All persons who admitted injecting drugs were asked if they had ever
injected heroin, cocaine, or amphetamines. While the majority of injec-
tors had injected heroin, more than half had also injected cocaine. In
Houston and Portland, more males reported injecting cocaine than her-
oin or amphetamines. Eighty-four percent of the female injectors in New
Orleans had injected cocaine, while only 24 percent had ever injected
heroin. Injection of amphetamines was limited to cities on the west coast.
The high percentage who had injected heroin and cocaine indicates that
injectors often had had experience with multiple drugs. One-quarter or
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TABLE 3.

between January and March 1988 who reported ever using cocaine)

Self-reported preferred route of cocaine use in cocaine-using male and female arrestees (Persons arrested

Los San New New
Angeles Diego Portland Phoenix Houston Orleans Detroit York
Males (N) (239) (157) (176) (149) (73) 61) (106) (177)
Snort 41 50 37 49 52 42 25 38
Smoke/base 40 21 28 18 11 28 64 37
Inject cocaine 11 12 26 25 34 20 8 4
) , , }19 }29 }35 }33 }37 }30 }11 }25
Inject cocaine+heroin 8 17 9 _8 3 _10 3 21
100% 100% 100% 100% 100% 100% 100% 100%
Females (N) (172) (75) (65) (34) (40) (69)
Snort 25 19 42 32 25 29
Smoke/base 49 NA 39 18 NA 9 60 46
Inject cocaine 13 19 28 53 8 9
) . . }26 }42 }40 }59 }15 }25
Inject cocainet+heroin 13 23 12 _6 7 16
100% 100% 100% 100% 100%

100%




59

TABLE 4. Self-reported drug injection in arrestees (persons arrested between January and March 1988)

Los San New New
Angeles Diego Portland Phoenix Houston Orleans Detroit York
Males (N) (409) (304) (285) (259) (279) (196) (213) (312)
Ever injected 24% 34% 35% 29% 14% 12% 18% 23%
Age first injected
(median) 18 18 18 17 18 22 19 17

Percent of injectors who
ever injected:

Heroin 80% 79% 67% 76% 51% 75% 82% 75%
Cocaine 73% 72% 79% 84% 95% 75% 58% 71%
Amphetamines 38% 45% 64% 50% 21% 17% 5% 6%
Females (N) (240) (107) (107) (96) (60) (110)
Ever injected 37% 48% 41% 28% 32% 25%
Age first injected
(median) 19 19 17 21 18 18

Percent of injectors who
ever injected:

Heroin 88% 80% 71% 24% 90% 93%
Cocaine 79% 75% 96% 84% 63% 95%
Amphetamines 32% 55% 30% 10% 16% 9%




more of the male and female injectors in each city reported ever having
injected both heroin and cocaine (not necessarily simultaneously).

Table 5 shows the percentage of males who tested positive for cocaine,
according to their top charge at arrest. (Results for female offenders are
not presented because of the low numbers of females in each charge cat-
egory.) As expected, persons charged with sale and possession of drugs
were likely to test positive for cocaine. But persons charged with robbery,
burglary, and larceny were also likely to be positive for cocaine. With
some exceptions, persons charged with assault and sex offenses were
least likely to test positive for cocaine. These findings are consistent with
prior research showing that persons charged with violent offenses
against persons are less likely to test positive for heroin or cocaine (Wish
and Johnson 1986).

We aggregated the data for males and females across sites to look at
the relationship of cocaine test results to age at arrest (figure 3). Male
and female arrestees aged 15-20 were about equally likely to test posi-
tive for cocaine. The prevalence of cocaine use was consistently higher
in females than males past the age of 20. Peak use of cocaine occurred
in the late twenties for males and the early thirties for females. Why
fewer of the arrestees older than 35 tested positive is unknown, but

FEMALES
70% T
3 reossompermanmrampeomtassns 3.
)(/
60% T
L\
% POS /
RKOR 50% 1 A
e X
X MALES
40% 1 A
30% ¥
20% + 4 + —+
15-20 21-25 26-30 31-35 36+
AGE AT ARREST

FIGURE 3. Percentage of male and female arrestees who tested positive
for cocaine, by age (N=2,292 males and 736 females)
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TABLE 5. Percentage of male arrestees who tested positive for cocaine, by top arrest charge and city (combined
information from two or more most recent quarters of data available)

Top charae at arrest

Drug sale Stolen Sex
or possession Weapons Robbery Larceny Burglary property  Assault offense

Los Angeles 1% 33%* 67% 57% 68% 60% 42% 30%
San Diego 45 27 41 44 46 31 26 7*
Portland 55 36* 67 39 36 15 26 44*
Phoenix 44 25* 40 23 26 23 16 14
Houston 55 23 50 53 46 38 38 16
New Orleans 70 43 42 46 39 40 33 18
Chicago 63 57 41 54 49 53 33 46*
Detroit 59 52 56 67 58 56 25 46
New York 81 63 78 76 58 65* 61 33*

*

Based on fewer than 20 persons.



possible explanations include maturing out of drug use, switching to alco-
hol use, and higher mortality rates for dysfunctional drug abusers.

We explored the relationship of ethnicity to cocaine test results. Table 6
shows that black male and female arrestees were most likely to test posi-
tive for cocaine, followed by Hispanics and whites. However, black arrest-
ees were least likely to prefer injecting cocaine. A more detailed
discussion of ethnic differences in drug injection appears in Wish, O’Neil,
and Baldau (1990).

TABLE 6. Cocaine use and injection, by sex and ethnicity

Black White Hispanic

Females
Positive for cocaine 70% (354) 48% (252) 54% (102)

Percent of users who
prefer to inject cocaine  23% (251) 40% (169) 45% (66)

Males
Positive for cocaine 60% (1,075) 27% (680) 52% (497)

Percent of users who
prefer to inject cocaine  18% (504) 36% (443) 33% (235)

DISCUSSION

The prevalence of the use of cocaine in the prior 2-3 days was more
than 10 times greater among arrestees than that found in surveys of the
general population, which typically measure use in the entire past month.
Cocaine use was found in arrestees in all major cities included in the
DUF system and at all age levels. Charge at arrest did not differentiate
cocaine use; the drug was used by all types of offenders. Female
arrestees reported higher levels of injection than male arrestees and in
some cities were even more likely to test positive for cocaine. Cocaine
(as well as other illicit drugs) was clearly a commonly abused drug
among youths and adults who were detained by the criminal justice sys-
tem in large urban areas.

This population administered cocaine by all routes, including smoking
crack or freebase. Many persons preferred to snort cocaine powder, and
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a significant minority preferred to inject the drug. The levels of cocaine
detected in these persons were therefore probably the result of a greater
availability and reduced cost of all forms of cocaine.

In some cities, more intravenous drug-using arrestees had injected
cocaine than heroin. Cocaine-using offenders constitute a group at high
risk for AIDS (DesJarlais et al. 1987) and should be the target of treat-
ment and prevention outreach efforts.

Finally, the dramatic levels of drug use found in arrestees show the pit-
falls of relying solely on surveys of the general population to assess the
Nation’s drug problem and to design policy. A more comprehensive pic-
ture of drug trends in the entire country requires a consideration of the
prevalence of drug use among the criminal and other hidden populations
in addition to estimates obtained from samples from high school seniors
and the household population.
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Epidemiologic Evidence on Suspected
Associations Between Cocaine Use and
Psychiatric Disturbances

James C. Anthony and Kenneth R. Petronis

This chapter describes the historical background and context for epidemi-
ologic study of potentially causal associations between cocaine use and
psychiatric disturbances. It then gives an overview of work recently com-
pleted by our research group on the epidemiology of psychoactive drug
hazards. This report on work in progress includes preliminary estimates
that quantify the degree to which cocaine users experience specific psy-
chiatric disturbances more frequently than nonusers. The report also
includes an illustration of multivariable modeling to clarify the suspected
causal association between cocaine use and psychiatric disturbances.

HISTORICAL BACKGROUND AND CONTEXT

The history of suspected causal associations between cocaine use and
psychiatric disturbances began within 30 years of Nieman’s extraction of
cocaine from coca leaves. In 1886, Albert Erlenmeyer drew attention to a
syndrome of cocomania, stressing physical signs and mental symptoms
he observed in patients during cocaine intoxication and abstinence. Six
years later, in an essay for Tuke’'s famous Dictionary of Psychological
Medicine, Erlenmeyer set forth the prominent features of this syndrome
as acute mania marked by delusions, as well as auditory and visual hallu-
cinations. He also described the symptoms of depression after intoxica-
tion, saying “We have never observed in patients who suffer from
morphia-poisoning, [the] crying and moaning, sighing and lamenting,
loss of energy, and demoralization, or craving for stimulants, as in per-
sons suffering from cocaine-poisoning.”

In the 100 years following Erlenmeyer’s work, evidence on psychiatric
disturbances during and after cocaine use has mounted. Corroborating
the initial reports about mania, depression, and psychosis-like experi-
ences, later clinical observers also described cases in which cocaine
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seemed to have precipitated panic attacks and possibly panic disorder
(Bose 1902; Gordon 1908; Chopra and Chopra 1958; Gay et al. 1975;
Post 1975; Jeri et al. 1978; Lesko et al. 1982; Gold et al. 1985-86; Gawin
and Kleber 1985; Aronson and Craig 1987). To bolster the clinical evi-
dence, we now have basic laboratory research on cocaine’s involvement
in dopaminergic, serotonergic, and other brain systems that seem to
affect mood, panic, and psychosis (summarized in Wise 1984; Adler et
al. 1987; Gawin and Ellinwood 1988). These clinical and laboratory data
directly address the biologic plausibility of suspected causal associations
between cocaine use and psychiatric disturbances, strengthening the
case for a causal linkage.

Nevertheless, even with the newest data, we are left with many unan-
swered questions about cocaine use and psychiatric disturbances. For
example, it is possible that clinicians observe psychiatric conditions in
relation to cocaine use solely because cocaine users with psychiatric
complaints more often bring themselves for clinical attention and treat-
ment, as compared to cocaine users without psychiatric complaints. If
so, clinical data might implicate cocaine use as a cause of psychiatric
conditions in the absence of any causal linkage. This would be a specific
instance of a general error now known as “Berkson’s bias” and
“Berkson’s fallacy” (Berkson 1946).

Moreover, it seems likely that cocaine use is not the only possible deter-
minant of psychiatric disturbances in the reported cases. Some cases
apparently had preexisting disturbances, and some may have had load-
ings on other risk factors for mania, depression, and other psychopathol-
ogy. In the study of individual cases, it often is quite difficult to know
which causal factors are operating to produce the disturbance. The
apparent link to cocaine may be a confounded one, or spurious for other
reasons. Thus, judged against standards of evidence proposed for tissue
reactions to drugs (lrey 1976), the clinical case reports and judgments
about cocaine are incomplete.

Finally, available clinical observations and laboratory data do not answer
questions about the degree to which the risk of psychiatric disturbances
might be elevated among cocaine users. A prerequisite for this quantita-
tive estimate of the possibly increased risk is information about the occur-
rence of psychiatric disturbances under conditions of actual cocaine use
relative to the occurrence of these disturbances in the absence of use.

In many instances, questions such as these might be answered with a
series of well-controlled experiments in the modern biobehavioral labora-
tory, as illustrated in work by Fischman and colleagues (1976, 1980,
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1983a, 1983b) and Resnick et al. (1977). However, adverse psychiatric
reactions have been difficult to observe systematically in laboratory
research on cocaine (Lesko et al. 1982), except under extraordinary con-
ditions of exposure (see, for example, Sherer et al. 1988).

This situation may be due to precautions taken in the enroliment of sub-
jects and in the guidelines governing conditions of cocaine use in the lab-
oratory. For example, subjects for this type of research typically are
experienced cocaine users for whom cocaine self-administration is
rewarding—that is, sufficiently rewarding for them to spend considerable
time in the laboratory to obtain access to cocaine. In addition, prescreen-
ing excludes subjects with prior major psychopathology and other contra-
indications. Just as unknown selection processes may lead clinicians to
see an excess of cocaine users in psychiatric ill-health, these known
selection processes of laboratory subject recruitment may lead pharma-
cologists to see an excess of cocaine users in whom adverse psychiatric
reactions are rare relative to cocaine users in the general population.

For whatever reasons, the incidence of major psychiatric complications
of cocaine use has been low in biobehavioral experiments. It may be that
the incidence of these complications is so low that they cannot be stud-
ied systematically under controlled laboratory conditions without extraor-
dinary dosage levels or methods of administration.

In this context, epidemiologic strategies are indispensable adjuncts to
the clinical and laboratory work. Epidemiologic studies of potential drug
hazards can go beyond the clinical or laboratory experience immediately
in hand. Working toward a more complete picture of the population’s
experience with drugs, epidemiologic studies seek to avoid Berkson’s
bias and other sources of error faced when recruiting subjects by news-
paper advertisement, word of mouth, and “convenience sampling.” By
study design or in statistical analyses, epidemiologic studies can take
into account sources of spuriousness, for example, confounding factors
that are difficult or impossible to control in clinical observations. Finally,
epidemiologic studies can provide quantitative estimates of the degree to
which drug users are at increased risk of adversity relative to nonusers.
For these reasons, some issues of disease prevention and etiology have
been addressed more definitively by epidemiologic research than by clini-
cal and laboratory studies (e.g., links between dental caries and fluorida-
tion of water; lung cancer and tobacco smoking; drug problems and
antecedent maladaptation).

Epidemiologic findings are subject to their own set of limitations. In many
circumstances, judgments about suspected causal associations cannot
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be made solely on the basis of evidence from epidemiologic studies.
These judgments must be made in light of what can be learned from clini-
cal and laboratory work as well. Taken together, results from clinical, lab-
oratory, and epidemiologic research are complementary and can provide
an especially strong foundation for causal judgments.

SURVEILLANCE OF DRUG EXPERIENCE
IN HUMAN POPULATIONS

In the modern era of regulating new medicines, society has come to grips
with the limited resolving power of clinical and laboratory studies by impos-
ing requirements for postmarketing surveillance of the population’s experi-
ence with new products. These requirements acknowledge that many
adverse drug effects cannot be studied on the scale of laboratory experi-
ments or even controlled clinical trials. Especially because the incidence
of some important drug hazards can be quite low, the evidence of possi-
ble causal associations cannot be seen until after medicines have been
marketed and a large number of patients have been exposed. The pres-
ent state of knowledge about cocaine and psychiatric disturbances is anal-
ogous. This suggests consideration of postmarketing surveillance plans
as a model for investigating the population’s experience with cocaine.

One form of postmarketing surveillance involves direct questioning of
drug users about adverse reactions. It is generally acknowledged that
these reports about complications of drug use can provide helpful leads
in postmarketing surveillance. Nevertheless, these reports cannot stand
on their own because we cannot rely upon drug users’ capacities to
attribute effects to drugs with accuracy and completeness.

This problem with user-reported side effects may be seen by considering
a frequently used interview question about social and occupational prob-
lems related to illicit drug use: “Did your use of this drug ever cause you
considerable problems with your family, friends, on the job, at school, or
with the police” (Anthony and Helzer in press). There is reason to be
skeptical about many drug users’ responses to such a question in view
of observed associations between illicit drug use and aggressive or anti-
social behavior (e.g., Robins 1966; Kellam et al. 1983; Anthony 1985),
as well as an association between illicit drug use and concurrent use of
alcoholic beverages (U.S. DHHS 1988). Those with a prior history of anti-
social behavior and those who drink while using drugs illicitly face a spe-
cial dilemma. The reported problems might have occurred in the
absence of illicit drug use (e.g., because of a tendency for maladaptive
behavior or because of drinking). Thus, as in the study of individual
cases based on clinical observation, the epidemiologic study of effects
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attributed to drugs by users is vulnerable to the influence of confounding
factors, even when reporting of drug experiences is complete.

Limitations such as these have prompted development of several strate-
gies for postmarketing surveillance in which neither clinicians nor drug
users are called upon to make causal attribution of drug effects in individ-
ual cases. One common element in these strategies is estimation of the
risk of a suspected adverse outcome among persons exposed to the
drug, as compared to the risk of the suspected adversity among persons
not exposed to the drug. In the final analysis, occurrence of the adversity
is expressed or modeled as a function of drug exposure and other import-
ant covariates, with the aim of estimating the degree to which drug-
takers are at increased risk of the adversity, as compared to persons not
taking the drug (Breslow and Day 1980).

SURVEILLANCE OF THE POPULATION’S EXPERIENCE
WITH COCAINE

In our own work on cocaine experience, we began by studying what
users report about the complications of cocaine use, based on data from
the NIMH Epidemiologic Catchment Area (ECA) Program. This descrip-
tion of cocaine effects as attributed by cocaine users is unique in its use
of large-scale probability samples of selected area populations in the
United States during the middle of the epidemic of cocaine use in the
1980s, by inclusion of both household residents and residents of institu-
tions, and by administration of the NIMH Diagnostic Interview Schedule
(DIS). Because of these features of the work, we have been able to
extend prior studies of user-reported cocaine effects completed by Gold,
Chitwood, and others, which were based on samples of convenience
(Gold et al. 1985-86; Chitwood 1985; Spotts and Shontz 1980; Hasin et
al. 1988), as well as a preliminary report based on data from four ECA
sites (Anthony et al. 1986). To our knowledge, the only other current pub-
lished epidemiologic data of this type are reported in this volume (see
Adams).

Owing to limitations of the data based on user-reported cocaine effects,
our research also involved an epidemiologic strategy in which we mod-
eled occurrence of specific psychiatric disturbances as a function of
cocaine use, controlling for other covariates. For example, we have been
able to estimate, for the first time, the degree to which cocaine users
may be at increased risk of panic attacks, as compared to persons not
using cocaine, while taking into account important potential confounding
factors. This progress report presents a summary of findings from the
work on panic attacks, as well as preliminary estimates from work on
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other specific psychiatric disturbances; details are reported elsewhere
(Anthony et al. 1989; Anthony and Petronis submitted; Tien and Anthony
in press).

MATERIALS AND METHODS
Key Features of the Epidemiologic Strategy Used in This Work

Table 1 lists key features of the general epidemiologic strategy our
research group used to study risk of psychiatric disturbances in relation
to cocaine use. This strategy is a form of case-control study nested
within a cohort design (Kleinbaum et al. 1982, p. 71; Anthony 1988). It
also might be regarded as a case-control analysis of cohort study data.
As such, the research strategy limits the extent to which psychiatric dis-
turbances precede cocaine use but does not rule out this possibility
entirely (Anthony et al. 1989).

The strategy relied upon data from probability samples of defined area
populations at the ECA sites. Within each sample, a baseline interview
and tests were administered to each respondent. The baseline interview
provided data on sociodemographic characteristics, previous history of
psychiatric disturbances, and other factors that might be determinants of
future occurrence of the specified psychiatric disturbances. The case def-
initions used in the ECA Program were based upon diagnostic criteria
published in the American Psychiatric Association’s Diagnostic and Sta-
tistical Manual (DSM-III), Third Edition (APA 1980).

With the baseline interview data, it was possible to identify candidates for
future occurrence of each specific disturbance (that is, subjects with no
prior history of the disturbance). Data from a followup interview con-
ducted 1 year later were used to separate these candidates into two
groups: (1) the incident (new) cases and (2) those who remained candi-
dates for future occurrence of each disturbance.

The incident cases and the remaining candidates in the followup sample
were sorted into substrata defined by neighborhood residence at base-
line and, secondarily, by age at baseline. This step is a form of “post-
stratification” or “matching” used to compensate for idiosyncrasies of
sample selection and data gathering and also to provide for more thor-
ough and cost-efficient analyses (Mantel 1973; Anthony et al. 1989).

Finally, we used conditional logistic regression to model the occurrence
of each psychiatric disturbance during followup as a function of cocaine
use and other drug use during followup, and also in relation to other
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TABLE 1. Key features of the epidemiologic strategy used to rest for

suspected causal associations

1.0 Probability sample of defined population.

2.0

3.0

4.0

5.0

Baseline candidates for future occurrence of disturbance.

At baseline, administer standardized interview and tests to identify

candidates for future occurrence of each disturbance (subjects with

no prior history of the disturbance).

Incident cases of disturbance.

In a followup of the baseline sample, readminister interview and

tests to identify new cases of the disturbance (incident cases).

Poststratification into homogeneous ‘“risk sets.”

Focusing on the followup sample, sort the remaining candidates for

future occurrence and also the incident cases into substrata

defined by neighborhood census tract at baseline.

Further sort the incident cases and remaining candidates into sub-

strata defined by age.

Regression Modeling.

Using conditional logistic regression that accounts for the substrata,

model the occurrence of the disturbance relative to drug use and other

suspected risk factors. The logistic regression model can estimate the

degree to which drug users are at increased risk of a disturbance rela-

tive to nonusers, with adjustment for other determinants.

5.1 Start with univariable models.

5.2 Proceed to build multivariable models within blocks of
suspected risk factors.

5.3 Combine blocks and test for interactions.

5.4 Retest previously excluded terms, and check for overly
influential observations.

suspected determinants measured at baseline. In its conditional form,
the logistic regression model can take post-stratification or matching into
account and can adjust for other covariates while producing an estimate
of relative odds or relative risk (Breslow and Day 1980). In this instance,
the antilogarithm of the regression coefficient served to estimate the
degree to which users were at increased risk of a disturbance relative to
nonusers. Alternately, it may be appropriate to interpret this antilogarithm
as an estimate of the relative odds, not the relative risk (Rothman 1986).
Even with this restriction, the estimates serve to index the strength of
association between occurrence of psychiatric disturbance and drug use.
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Our approach was to start with univariable models (one predictor at a
time) and then to build multivariable models within prespecified blocks of
covariates (sociodemographic block, drug use block, psychopathology
block). Thereafter, we combined blocks into a single multivariable model
and tested for multiplicative interactions. Finally, before settling on a final
multivariable model, we tested whether previously eliminated covariates
qualified for reinclusion either on the basis of statistical significance or
influence on other regression coefficients (i.e., confounding). The
method of Storer and Crowley (1985) was used to check for overly influ-
ential observations.

The Population Samples and Data Gathering

There were five sites in the ECA Program: New Haven, Baltimore, St.
Louis, Durham-Piedmont, and Los Angeles. At each site, collaborators
drew probability samples of area residents 18 years of age and older,
including residents of prisons, psychiatric facilities, and other institutional
group quarters, as well as of households. The samples were drawn and
the baseline interviews were completed during 1980-84. The followup
interviews were administered 1 year after the baseline interviews.

The number of sampled subjects who participated at baseline was
20,862. Most of these subjects were residents of households (n=18,572).
The mean survey participation rate at baseline was close to 80 percent.
There was 20-25-percent loss to followup at reinterview.

All study data on psychiatric disturbances, use of cocaine and other
drugs, and other covariates were gathered with the DIS and other stand-
ardized interview methods. At baseline and followup, the interview items
to assess psychiatric disturbances preceded those about drug use. Nei-
ther the subjects nor the interviewers were aware that cocaine-psycho-
pathology associations would be tested.

To be consistent with clinical reports that cocaine-associated psychiatric
disturbances occur within minutes, hours, or weeks of cocaine use, this
study relied on the subjects’ reports about drug use as elicited by the
DIS at the time of followup. Within this framework, cocaine use referred
to any reported use of cocaine during the period between baseline and
followup (within an accumulated total of at least six lifetime occasions of
use). Other survey details and data on DIS precision and accuracy have
been reported elsewhere (Robins et al. 1981; Eaton et al. 1984; Eaton
and Kessler 1985).
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For the analyses of what cocaine users themselves reported about their
experiences with cocaine, we present results from baseline DIS inter-
viewing of the household and institutional samples at all sites. In some
instances, data from the New Haven site are missing because some rele-
vant drug questions were not included in the DIS until after the beginning
of that site’s fieldwork.

To model the occurrence of psychiatric disturbances as a function of
cocaine use and other covariates, we used data from all five sites, but
we restricted the analyses to the household samples and to young-adult
and middle-aged subjects, the groups most likely to use cocaine
(Anthony et al. 1986). As a result, the analyses reported here typically
began with a baseline sample that included close to 8,500 young-adult
and middle-aged subjects. By identifying the at-risk candidates and post-
stratifying, the effective sample size was reduced to a more manageable
level for conditional maximum likelihood estimation of the regression
parameters. For example, the panic attack analyses were based on 509
subjects in 115 matched sets: 122 incident cases, 387 noncases.

Data Analyses

All of the logistic regression analyses were performed using the condi-
tional regression computer program PECAN. PECAN provides maximum
likelihood fitting of risk models to stratified data, yielding estimates of rela-
tive odds or relative risk for each covariate under study and also for multi-
plicative interaction terms (Storer and Crowley 1983).

RESULTS
Cocaine Consequences Reported by Users

The first set of results in this summary report is based upon cocaine
users’ responses to direct DIS questions about seven possible conse-
quences of cocaine use: feeling dependent on cocaine, experiencing
withdrawal sickness upon stopping or cutting down on cocaine use,
being unable to cut down on cocaine use, experiencing tolerance to
cocaine effects, health problems attributed to cocaine use, family or
social problems attributed to cocaine use, and emotional or psychologi-
cal problems attributed to cocaine use (Anthony and Helzer in press). If
DIS questions accurately tap occurrence of these consequences, there
should be an exposure-response relationship in the data. That is, sub-
jects reporting 2 weeks of daily cocaine use (“daily users”) should experi-
ence and report cocaine-related problems more frequently. In addition,
cocaine users identified by sampling prisons, psychiatric facilities, and

79



similar institutions may be prone to report these consequences more
frequently.

Table 2 shows results based on household sample data. As expected,
the daily users reported cocaine consequences more frequently—three
to five times more frequently—than all identified cocaine users. For
example, 24 percent of the daily users reported having felt dependent on
cocaine, and 18 percent reported having experienced withdrawal sick-
ness upon stopping or cutting down on cocaine use. By comparison, 6
percent of the identified cocaine users reported having felt dependent; 4
percent reported withdrawal sickness.

Subjects in the household samples were compared with those in the insti-
tutional samples at four sites (table 3). Whereas the total institutional
sample size at these four sites (n=1,952) was only 14.4 percent of the
total household sample size (n=13,538), 27 percent of the identified
cocaine users were residents of institutions. Moreover, consistent with
expectations, cocaine users in institutions reported cocaine conse-
quences two to four times more frequently than users in the household
sample. For example, 25 percent of cocaine users in the institutional
samples reported having felt dependent on cocaine compared to 6 per-
cent in the household samples.

TABLE 2. Percent of identified cocaine users who reported
consequences of cocaine use, by level of exposure

All identified All identified

daily users users
Reported cocaine (n=125) (N=710)*
consequences N % N Y%
Felt dependent on drug 30 24 41 6
Withdrawal sickness 23 18 25
Unable to cut down on use 18 14 29
Tolerance to effects 54 43 97 14
Health damage 14 11 17 2
Family or social damage 35 28 53 7
Psychological damage 35 28 62 9

SOURCE: Data from ECA household probability samples in New Haven, Balti-
more, St. Louis, Durham-Piedmont, and Los Angeles, 1980-84.
* Not available at New Haven site.

80



TABLE 3. Percent of identified cocaine users who reported
consequences of cocaine use, by type of residence

Identified cocaine Identified cocaine
users: Institutional users: Household
samples only samples only

Reported cocaine (n=265) (n=710)
consequences N % N %
Felt dependent on drug 67 25 41
Withdrawal sickness 33 12 25 4
Unable to cut down on use 41 15 29 4
Tolerance to effects 84 32 97 14
Health damage 14 5 17 2
Family or social damage 73 28 53 7
Psychological damage 44 17 62 9

SOURCE: Data from ECA household and institutional probability samples in Balti
more, St. Louis, Durham-Piedmont, and Los Angeles, 1980-84.

It is noteworthy that tolerance to cocaine effects was the most commonly
reported cocaine consequence identified by the DIS. Fourteen percent of
the cocaine users in the household samples reported having experi-
enced tolerance, and 9 percent reported psychological problems related
to cocaine. Among the daily cocaine users in the household sample, 28
percent reported having experienced psychological problems due to
cocaine use.

Whereas these proportions seem to be large, they are smaller than corre-
sponding values obtained from cocaine users identified in a clinical sam-
ple (Anthony and Petronis 1989). Moreover, very little is known about the
clinical significance and meaning of cocaine users’ reports about toler-
ance, psychological problems, and other effects attributed to cocaine.
For example, whether reported cocaine tolerance is both necessary and
sufficient as evidence of dependence on cocaine is an open question. It
is possible that perceived tolerance to cocaine’s effects develops soon
after initiation to cocaine use, with no prognostic significance for later
increasing involvement in cocaine use. If so, it would be a mistake to rely
upon reported tolerance as a sole indicator of cocaine dependence, as
suggested by others (Adams, this volume).
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Are Cocaine Users at Increased Risk of Psychiatric Disturbances?

The occurrence of specific psychiatric disturbances was assessed and,
separately by means of a statistical model, the odds of occurrence
among subjects who use cocaine were related to the odds of occurrence
among subjects not using cocaine. In many of these analyses, the result-
ing relative odds estimate serves well as an estimate of the degree to
which cocaine users are at increased risk of the specific disturbance.

The multivariable statistical model used in this strategy permits control of
sociodemographic factors and other covariates that might otherwise func-
tion as confounders in the study of cocaine use and psychopathology.

Based on review of the literature, it seemed likely that cocaine users
would be at increased risk of panic attacks, but possibly not autonomous
DSM-III panic disorder. In parallel, we hypothesized that cocaine users
would be at increased risk of syndromes involving depressed mood, with
or without other symptoms of depression, but not DSM-III major depres-
sive disorder; syndromes involving manic-like behavior, with or without
other symptoms of mania, but not DSM-IIl manic episodes; and psy-
chotic-like experiences of hallucinations and/or delusions, but not DSM-
Il schizophrenic disorders.

The basis for discounting cocaine users’ increased risk for DSM-III disor-
ders can be understood only by considering the diagnostic criteria. For
each disorder, the criteria cannot be fulfilled if the disorder is considered
to arise from an “organic mental disorder,” including cocaine intoxication
or withdrawal states. Thus, the DSM-III sets forth case definitions for
these disorders that do not permit cocaine use to be a proximal cause.
This topic is reviewed more thoroughly by Rounsaville (this volume).

The DIS method of identifying specific psychiatric disorders follows DSM-
Il guidelines. At several stages of the DIS method, there is an attempt to
rule out psychiatric disturbances that seem to be caused by drug use or
other organic factors. It is not possible to suppress this aspect of the
method completely when using DIS data to study occurrence of psychiat-
ric disorders. However, it can be completely suppressed when studying
occurrence of specific symptoms, and it can be suppressed somewhat
when studying occurrence of syndromes of depression and mania.
Details about this aspect of the study are reported elsewhere (Anthony et
al. 1989; Anthony and Petronis submitted; Tien and Anthony in press).

Table 4 gives estimates based upon univariable logistic regression analy-
ses in which we modeled occurrence of each specific psychiatric
disturbance as a function of cocaine use. Here, occurrence was defined

82



as “occurrence for the first time”; subjects with prebaseline histories of
the disturbance were excluded from the analysis. This exclusion
improved the utility and interpretability of the relative odds estimate as an
index of the degree to which cocaine users in the ECA household sam-
ples were at increased risk of developing the associated disturbance dur-
ing the followup interval, as compared to subjects not using cocaine.

TABLE 4. Estimated relative odds of psychiatric disturbances for cocaine
users compared to nonusers based on univariable
conditional logistic regression analyses

Type of Number of new  Remaining Estimated
psychiatric cases in candidates in relative =]
disturbance substrata substrata odds+ value
Panic attack 122 387 3.7 0.003
DSM Panic disorder 18 59 3.2 0.133
DSM Major Depression 192 621 1.7 0.148
Depression syndrome 259 776 2.0 0.017
Simple depression 232 591 1.8 0.121
DSM Manic Episode 24 104 11.8 0.031
Mania syndrome 42 164 5.5 0.006
Delusion/hallucination 477 1818 1.6 0.047

SOURCE: Data from ECA household probability samples in New Haven, Balti-
more, St. Louis, Durham-Piedmont, and Los Angeles, 1980-84.

* Antilogarithm of logistic regression coefficient, interpretable as relative risk esti-
mate (see text). Here, the issue is the extent to which univariable models
showed cocaine users to experience the psychiatric disturbances more often
than nonusers.

Panic: Unadjusted Estimates

Studying 122 incident cases of panic attack and 387 noncases in
matched sets, we found cocaine use to be associated with an increased
risk for panic attacks (p=0.003). Before adjustment for covariates, sub-
jects reporting cocaine use during ECA followup were 3.7 times more
likely to experience panic attacks compared to nonusing subjects. The
95-percent confidence interval for this relative risk estimate ranged from
1.6 to 8.2.
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Studying 18 new cases of autonomous panic disorder and 59 noncases
in their matched sets, we found a tendency for cocaine use to be associ-
ated with risk of panic disorder. The point estimate for relative risk was
3.2. However, the association was not statistically significant (p=0.133)—
not surprising in view of the small number of new panic disorder cases in
the sample.

Depression: Unadjusted Estimates

We studied three forms of depression. The case definition for Major
Depression was determined by the DIS diagnosis for DSM-III Major
Depressive Episode (Von Korff and Anthony 1982). For a subject to qual-
ify as an incident case of Major Depression, the DIS data had to show a
first-time episode of depression lasting 2 weeks or more, including at
least four different types of allied symptoms also lasting 2 weeks or
more. The DSM-III rules for excluding depression “due to organic mental
disorders” could be dropped partially but not completely, forming the
basis for our expectation that cocaine users might not be at increased
risk for DSM-III Major Depression (Anthony et al. 1985).

The case definition for a second form of depression, termed “depression
syndrome,” required new occurrence of a spell of depressed mood or
anhedonia accompanied by several allied symptoms such as sleep dis-
turbance or feelings of guilt. The episode with this constellation of symp-
toms had to occur for the first time during the followup interval. As with
Major Depression, the spell of depression itself had to last for at least 2
weeks but, in contrast with Major Depression, no single symptom during
that spell was required to persist for 2 weeks. Owing to an unchangeable
feature of the DIS method, it also happened that all incident cases of
depression syndrome reported a lifetime history of at least three symp-
toms of Major Depression. Otherwise, when implementing this case defi-
nition, it was possible to suppress the DSM-III exclusion rules concerned
with organic mental disorders.

The third form of depression, termed “simple depression,” was defined in
relation to Criterion A for DSM-III Major Depression. In brief, to be an
incident case, a candidate had to report 2 weeks of depressed mood,
dysphoria, or anhedonia in response to a single DIS question on this
experience. In contrast with cases of Major Depression and the depres-
sion syndrome, these incident cases were not required to report accom-
panying symptoms of depression. Moreover, it was possible to
completely drop the DSM-III exclusion rules concerned with organic
mental disorders, Subjects with baseline data showing a history of Major
Depression, the depression syndrome, or simple depression were not
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considered eligible candidates for first-time occurrence of simple
depression.

Studying 192 incident cases and 621 noncases in their matched sets,
there was a tendency for occurrence of Major Depression to be associ-
ated with cocaine use during followup, reflected in an estimate of 1.7.
Nevertheless, this association was not statistically significant (p=0.148).

Studying 259 incident cases of the depression syndrome and 776 non-
cases in their matched sets, we found an association involving cocaine
use. Subjects who reported cocaine use during followup were two times
more likely to develop the depression syndrome as compared to subjects
not identified as cocaine users (p=0.017). The 95-percent confidence
interval for this estimate ranged from 1.1 to 3.6.

The analyses on simple depression wee based upon 232 incident cases
of simple depression and 591 noncases in their matched sets. In these
analyses, we found a tendency for cocaine use to be associated with
occurrence of simple depression during followup (estimate, 1.8). How-
ever, as with Major Depression, the association was not statistically sig-
nificant (p=0.121). This may be due to unreliability in the single item
assessment of simple depression.

Mania: Unadjusted Estimates

We studied two forms of mania-like experiences. An incident case of
Manic Episode was required to qualify for the DIS-DSM diagnosis of
Manic Episode. Thus, a subject’s DIS data had to show a first-time epi-
sode of mania lasting 1 week or more, including at least three different
types of allied symptoms also lasting 1 week or more. The DSM-III rules
for excluding mania “due to organic mental disorders” could not be sup-
pressed completely. Thus, we expected that cocaine use would not be
associated with occurrence of DSM-III Manic Episode.

The case definition for a second form of mania-like experience, termed
“mania syndrome,” required new occurrence of a spell of mania, hypo-
mania, or elation accompanied by several allied symptoms such as rac-
ing thoughts, sleep disturbance, or psychomotor agitation. The spell with
this constellation of symptoms had to occur for the first time during the
followup interval. As with DSM-III Manic Episode, the spell of mania or
elation had to last for at least 1 week but, in contrast with Manic Episode,
no single symptom during that spell was required to persist for 1 week.
Because of an unchangeable feature of the DIS method, it also hap-
pened that all incident cases of mania syndrome reported a lifetime
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history of at least two symptoms of Manic Episode. Otherwise, when
implementing this case definition, it was possible to suppress the DSM-
Il exclusion rules concerned with organic mental disorders.

Studying 24 incident cases of Manic Episode and 104 noncases in their
matched sets, we found substantial association between DSM Manic Epi-
sode and cocaine use, contrary to our expectations. The strength of
association was reflected in a relative odds estimate of 11.8, which was
statistically significant at a p value of 0.031.

Studying 42 incident cases of the mania syndrome and 164 noncases in
their matched sets, we found a statistically significant association involv-
ing cocaine. Subjects reporting cocaine use during followup were 5.5
times more likely to experience the mania syndrome (p=0.006). The 95-
percent confidence interval for this estimate ranged from 1.6 to 2.9.

Psychosis-Like Experiences: Unadjusted Estimates

In an analysis organized by Dr. Allen Tien, 477 DIS-identified incident
cases of delusions or hallucinations were studied in relation to 1,818 non-
cases in 390 matched sets (Tien and Anthony in press). Before adjust-
ment for covariates, there was evidence of statistically significant
association between cocaine use and occurrence of these psychosis-like
experiences. Subjects reporting cocaine use during followup were 1.6
times more likely to experience DIS-identified delusions and hallucina-
tions for the first time as compared to nonusing subjects (p=0.0466).

Panic Attack: Estimates Adjusted for Covariates

Whereas the univariable estimates reported in table 4 are informative
and suggestive, they are preliminary. A major limitation of these univari-
able analyses is that they do not take into account potential confounding
factors and other covariates that might influence the degree of associa-
tion between cocaine use and occurrence of psychiatric disturbances.

In this section we present results to illustrate multivariable analysis of the
association between cocaine use and occurrence of panic attacks
(Anthony et al. 1989). Corresponding multivariable analyses on the other
psychiatric disturbances have been submitted for publication (Anthony
and Petronis submitted; Tien and Anthony in press).

The multivariable analysis on panic attacks was developed by sorting
covariates into three blocks. As shown in table 5, sociodemographic fac-
tors and social role characteristics were grouped as one block of co-
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TABLE 5. Factors under study in the multivariable models

Sociodemographic and Social Role Factors

Age

Gender

Marital status

Race-ethnicity

Past and current employment status
Years of schooling

Number of adults in household
Baseline occupational prestige score

Controlled Drug Factors*

Cocaine

Marijuana and cannabis products
Sympathomimetic drugs other than cocaine
Heroin

Opioids other than heroin
Psychedelics/hallucinogenics

Prebaseline Psychiatric and Behavioral Disturbances

Baseline DIS lifetime diagnoses for:
Major Depression; depression syndrome
Manic Episode; mania syndrome
Schizophrenia disorders
Phobic disorders
Panic disorder; panic attack
Alcohol abuse and/or dependence; heavy drinking

*Terms for any use during followup, as well as for 2 weeks of daily use during
followup.

variates. Terms for use of cocaine and other controlled drugs were con-
sidered as a separate block. Finally, baseline DIS variables on preexist-
ing psychopathology and alcohol problems constituted a third block.

Considered individually, only five factors in the sociodemographic block
had statistically noteworthy associations with occurrence of panic attacks
(p<0.10). These factors were gender (p=0.05), being separated or
divorced at baseline (p=0.04), working for pay at baseline (p=0.009), and
having earned at least a bachelor’s degree (p=0.025). In addition, there
was an inverse association between occupational prestige and occur-
rence of panic attacks (p<0.002).
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When the five factors were analyzed together in the multivariable analy-
sis, three factors retained statistical significance: separation/divorce,
working for pay, and occupational prestige. After statistical adjustment
for these covariates, neither gender nor having earned a bachelor’s
degree improved the fit of the multivariable model (p>0.40). Further, addi-
tion of previously excluded sociodemographic factors did not improve the
fit of this model.

Considered individually, cocaine use and marijuana use were the only
two Schedule | or Il drugs whose use was found to be associated with
occurrence of panic attacks at a level of statistical significance (p<0.05).
When terms for cocaine and marijuana use were joined with the
sociodemographic model, and after retesting of previously excluded
terms, the best-fitting model included terms for the following factors: use
of cocaine during followup, but not marijuana; use of marijuana during fol-
lowup, but not cocaine; use of both cocaine and marijuana during fol-
lowup; gender; separation/divorce; working for pay; and occupational
prestige. Whereas the cocaine-marijuana multiplicative interaction term
improved the fit of the model, no other interaction term did so.

At this stage of the analysis, we tested for confounding by psychiatric dis-
turbances detected at baseline, which might otherwise account for asso-
ciations between cocaine use and occurrence of panic attacks. This was
accomplished by introducing terms for factors in the psychopathology
block that had proved to be statistically significant in univariable analyses
(p<0.05). These factors were preexisting DIS-identified Major Depres-
sion, Manic Episode, schizophrenic disorders, alcohol abuse or depen-
dence, and heavy drinking. The best-fitting and final multivariable model
included terms for DSM Major Depression and heavy drinking. No other
psychopathology variable nor previously eliminated covariate added to
this final model in terms of statistical significance or appreciable effect on
the regression coefficients (i.e., confounding).

The estimates from this final multivariable model are shown in table 6.
Each estimate is adjusted for all other terms in the model. The cocaine-
marijuana multiplicative interaction term retained its statistical signifi-
cance. Thus, to understand the occurrence of panic attacks, it was not
possible to consider cocaine use during followup without also consider-
ing marijuana use during followup. Subjects reporting cocaine use but
not marijuana use during followup were at especially increased risk of
developing panic attack for the first time (estimated relative risk=13.02).
This association had statistical significance (p=0.004), though the confi-
dence interval for the estimate was broad because the sample included
only eight subjects. This interaction and the overall pattern of findings
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TABLE 6. Estimated relative odds for occurrence of panic attack, based
on multivariable logistic regression model with gender, job
prestige, drug terms, and psychiatric conditions

Estimated 95%
Referent relative confidence p

Suspected risk factors category odds interval value
Job prestige score NA* 0.99 0.977-0.997 0.015
Female No 1.90 1.11-3.26  0.020

Marijuana use,

no cocaine use Neither 1.64 0.87-4.78 0.125"
Cocaine use,
no marijuana use Neither  13.02 2.24-75.84 0.004

Marijuana and cocaine use Neither 2.59 0.94-7.19 0.067"
DSM Major Depression Absent 4.05 1.90-8.60 <0.0001

DSM heavy drinking Absent 2.26 1.01-5.07 0.048

SOURCE: Data from ECA probability samples in New Haven, Baltimore, St.
Louis, Durham-Piedmont, Los Angeles, 1980-84 (115 matched sets:
122 cases; 387 noncases).

* Not applicable. This score, ranging from low prestige (0 percent) to high prestige
(100 percent), was not catergorized.

* In this model, the interaction coefficient by itself was statistically significant
(p=0.041); the joint effect, which is a linear combination of the two main effect
coefficients and the interaction coefficient, was at the margin of statistical signifi-
cance (p=0.067). The main effect for marijuana use lost statistical significance
(p=0.125), but is retained because the interaction coefficient remained
significant.

are discussed in more detail elsewhere (Anthony et al. 1989). A post hoc
conjecture about the interaction is that different results might be obtained
in controlled laboratory studies of cocaine effects if the laboratory sub-
jects were recruited specifically from the pool of cocaine users with no
recent marijuana experience (e.g., no marijuana use within 1 year of the
experiment).
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DISCUSSION

A point of departure for our research on cocaine and psychiatric disturb-
ances was Erlenmeyer’s clinical observations on cocomania, made more
than 100 years ago. Since Erlenmeyer’s day, there have been major
advances in clinical and laboratory research, with corresponding
increases in the plausibility of causal linkage between cocaine use and
these disturbances. Nevertheless, progress has been hindered by the
apparently limited resolving power of clinical and laboratory research
about the linkage.

In this chapter, we suggest that epidemiologic research is in a unique
position to complement clinical and laboratory research on cocaine and
the occurrence of psychiatric disturbances. If we are correct, epidemiol-
ogy can help us better understand associations between cocaine and
these disturbances, adding to the knowledge base for causal judgments.

Some of the potential value of epidemiology in the study of cocaine haz-
ards is illustrated in this progress report. Taking advantage of the ECA
data, which were not gathered with research on cocaine hazards specific-
ally in mind, we have gained a better view of what drug users them-
selves report about the adverse consequences of cocaine use.

There is good reason to retain a healthy skepticism about self-reported
dependence, tolerance, and other consequences of cocaine use. Much
remains to be learned about the meaning and clinical significance of
these reports (Anthony and Petronis 1989). Nevertheless, the observed
pattern of findings showed daily cocaine users to be more likely to report
adverse consequences, as were the cocaine users identified in prisons,
psychiatric facilities, and other institutions. These relationships may be a
first step toward adducing construct validity of the DIS assessment of
cocaine consequences, a validation problem that deserves more atten-
tion than it has received.

Notwithstanding the value of data on consequences of cocaine use
reported by users themselves, epidemiologists can move beyond the
basically descriptive issues addressed by these data. In this spirit, our
research group focused on suspected causal associations between
cocaine use and occurrence of specific psychiatric disturbances. To pro-
ceed, we had to take the clinical observations seriously. This meant
some suspension of trained disbelief and skepticism about individual
case reports and case series described by clinicians (Hogarth 1980). As
part of the process, it was necessary to evaluate which suspected
cocaine hazards had biologic plausibility in relation to accumulating
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laboratory evidence on cocaine and the neurobiology of psychiatric disor-
ders. Thereafter, we had to invest some degree of trust in the validity of
the ECA data and in its coverage of potentially confounding covariates.
Finally, we had to approach the ECA dataset with a strategy that allowed
for use of recent advances in epidemiology, biostatistics, and statistical
computing.

As shown in the reported estimates for relative risk, this line of epidemio-
logic research holds promise for a more complete understanding of sus-
pected hazards of cocaine use. This is not to say that the results are
unequivocal. As described in our original papers, some limitations of the
work must be considered with care. For example, there was only partial
control over the possibility that psychiatric disturbances actually pre-
ceded or led to use of cocaine during the ECA followup interval. Further,
the study’s assessment of cocaine use in terms of frequency, route of
administration, and other relevant characteristics was not comprehens-
ive. Even so, the potential weaknesses of this work cannot be consid-
ered in the abstract. They must be balanced against the strengths of the
epidemiologic strategy and placed in relation to weaknesses of clinical
and laboratory research on associations between cocaine use and psy-
chiatric conditions. This leads back to the theme of complementarity in
clinical, laboratory, and epidemiologic study of cocaine hazards.

In conclusion, the cocaine research reported here may be most valuable
as a demonstration that advanced epidemiologic and biostatistical strate-
gies can speak to issues of cocaine hazards in human populations. Our
goal is to use these strategies to complement those of the laboratory and
clinic. In so doing, we hope for valuable new contributions to an under-
standing of drug effects.
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Preliminary Findings of an Epidemiologic
Study of Cocaine-Related Deaths,
Dade County, Florida, 1978-85

A. James Ruttenber, Patricia A. Sweeney,
James M. Mendlein, and Charles V. Wetli

Fatal cocaine overdoses in the United States, as reported by the Drug
Abuse Warning Network of the National Institute on Drug Abuse,
increased ninefold from 1978 to 1985 (NIDA 1987). Though theories
have been proposed for the etiology of the epidemic of fatal cocaine over-
doses that occurred throughout the country, no study has clarified the
relation between the increase in these deaths and potentially contributing
factors, such as the prevalence of cardiovascular disease in a population
of cocaine users, the concentration of cocaine in street-level samples, or
measures of the street availability of cocaine. Commonly, local epidem-
ics are attributed to increases in purity of street-level cocaine (Wetli
1987).

Many reports have been made recently of the association between
cocaine overdose and various cardiovascular diseases, particularly car-
diac arrhythmias and myocardial infarction (Cregler and Mark 1986;
Isner et al. 1986). To date, these events have been described only for
groups of selected cases. These case reports have not determined
whether cardiovascular diseases are risk factors for cocaine overdose or
merely coincidental findings in the population of cocaine users. Further-
more, case reports cannot be used to establish the prevelance of cardio-
vascular anomalies in selected populations of cocaine users and fatal
overdose victims.

This chapter describes preliminary data for an ongoing study of fatalities
associated with cocaine use in Dade County, Florida. We examined risk
factors for fatal overdose through traditional case-control analysis. We
also analyzed the temporal distribution of fatal cocaine overdoses and
risk factors for the preliminary study period 1978-85, when fatal cocaine
overdose assumed epidemic proportions in metropolitan Miami.
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METHOD

The jurisdiction of the Metropolitan Dade County Medical Examiner
Department (MDCMED) encompasses all of Dade County and includes
the city of Miami and other municipalities. The population of Dade
County was 1,625,781 in 1980, and 1,771,000 in 1985. Since 1983, the
county population has increased by about 1.3 percent per year. During
the period of this study, the MDCMED routinely performed medicolegal
investigations of all deaths from causes other than natural ones. Foren-
sic pathologists identified the victim, evaluated the scene environment
and circumstances of death, and autopsied the victim to determine the
cause and manner of death.

Before 1985, testing of biologic fluids was done only when drugs were
suspected to have played a role in death or when there was evidence
that the death was associated with violence. Since 1985, the urine from
each decedent has been screened for common drugs of abuse, and posi-
tive results have been confirmed by quantitative analysis of blood. Dur-
ing the study period, blood cocaine was quantified in flouride-preserved
blood with a gas-liquid chromatographic procedure using a nitrogen
detector. Enzyme-multiplied immunoassay was also used to detect
benzoylecgonine in the urine, and for selected subjects, gastric contents
and nasal swabs were screened for cocaine with thin-layer chromatogra-
phy (Mittleman and Wetli 1984).

All subjects were selected from deaths investigated by the MDCMED. A
cocaine-related death (CRD) was defined as a death that was investi-
gated by the MDCMED and, based on medical judgment, was attributed
to the toxic effects of cocaine alone or cocaine in combination with
another drug or with the effects of a cardiovascular or cerebrovascular
disease. These deaths were the cases in the case-control analysis. A
control was defined as a person who died from causes not associated
with cocaine use and who had cocaine detected in blood at autopsy.

Subjects who survived for 7 or more hours after overdose, or who died
after hospitalization for an overdose, were eliminated from the case con-
trol analyses that included toxicologic data. This was done to minimize
spurious results caused by the rapid deterioration of cocaine in postmor-
tem blood. In the analysis of temporal trends for CRDs, the concentration
of cocaine in blood was excluded from analysis for only those decedents
who were hospitalized prior to death.

Descriptions of all pathologic findings for cases and controls were
reviewed by a medical epidemiologist with training in pathology.
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Coronary artery arteriosclerosis was categorized as mild, moderate, or
severe, based on written descriptions of gross and microscopic pathol-
ogy in the autopsy reports. Subjects for whom quantitative estimates of
coronary artery occlusion were made were classified according to the fol-
lowing criteria for the most occlusive lesion: mild, 1-24 percent; moder-
ate, 25-74 percent; and severe, 75 percent or more.

Median values and the Wilcoxon signed rank-sum test were used to com-
pare variables for cases and controls, because the values were not nor-
mally distributed in each variable we examined. Crude odds ratios were
estimated by the Mantel-Haenszel method. The median blood cocaine
concentration for cases was used to create a dichotomous variable for
computing odds ratios.

We used multiple logistic regression models to adjust for the confound-
ing effects of significant risk factors identified in the crude analyses. A full
regression model that included all the variables with significant crude
odds ratios was first used to simultaneously adjust odds ratios for con-
founding between variables. We employed a backward stepwise elimina-
tion procedure (Kleinbaum et al. 1982) to retain only the variables that
had a significant association with the distribution of cases and controls
(p<0.05). Ninety-five-percent confidence intervals for all odds ratios
were calculated with unconditional maximum likelihood estimates.

Annual measures of the incidence of CRDs, median blood cocaine con-
centrations for cases and controls, and the frequency of other risk factors
for CRD in cases and controls were computed for the period 1976-85.
Trends in these variables were graphically described and compared to
develop hypotheses for the etiology of the epidemic of CRDs in Dade
County. For some years during the study, there were no subjects in the
selected categories, or no subjects with measurements of the variables
of interest. In these instances, no annual data were plotted.

RESULTS
Case-Control Analysis

From the records of the 401 decedents who had cocaine detected in
blood, we identified 125 CRDs (cases) and 238 controls. The majority of
controls (66 percent) were victims of firearm-related homicide, 12 per-
cent were victims of suicide, and 8 percent died in motor vehicle acci-
dents (table 1). Thirty-eight decedents were excluded from the case
control analyses because they exhibited effects of cocaine atypical for
accidental overdose or because factors in addition to cocaine toxicity
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TABLE 1. Manner of death for controls

Manner of death N %
Suicide* 29 (12)
Homicide, with firearm 157 (66)
Homicide, stabbed or beaten 16 (7)
Homicide, other 10 (4)
Accident, motor vehicle 18 8)
Accident, other 7 %3)
Other 1 (0)
Total 238 (100)

* Manner of death other than drug overdose.

contributed to death. The excluded subjects were primarily “body pack-
ers” (Mittleman and Wetli 1981), victims of drowning, and cocaine-
induced suicides.

Cases differed significantly from controls with respect to all categorical
variables shown in table 2. The majority of subjects were male. Forty-
eight percent of cases were white and non-Hispanic, while 40 percent of
the controls were white and Hispanic. The route of administration of
cocaine prior to death was not consistently reported, particularly for con-
trol decedents. Intranasal and intravenous administration were the most
commonly noted routes for cases. Needle tracks and morphine in urine
were detected more frequently for cases than for controls.

Cases and controls were comparable in age, height, body weight, and
heart weight (table 3). Cases differed significantly from controls with
regard to lung and liver weight. Blood ethanol levels were higher in con-
trols, and blood cocaine and morphine levels were higher in cases. The
only cardiovascular diagnoses consistently reported in MDCMED
autopsy reports were ventricular hypertrophy and coronary arteriosclero-
sis. Six percent of the cases and only 1 percent of the controls had
severe coronary arteriosclerosis.

Crude odds ratios for selected variables are presented in table 4.
Though the presence of any arteriosclerosis was not associated with
CRD, the crude odds ratios for both severe coronary arteriosclerosis and
ventricular hypertrophy were both significantly elevated. The odds ratios
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TABLE 2. Descriptive data for selected categorical variables

Cases” Controls
(N=125) (N=238)

Variable Category N (%) N(%) p*
Sex Male 86 (69) 203 (85)

Female 39 (31) 35 (15)  <0.001
Race White, non-Hispanic* 60 (48) 42 (18)

White, Hispanic 29 (23) 95 (40)

Black, non-Hispanic 33 (26) 82 (34)

Black, Hispanic 2 (2) 20 (8)

Other, Pacific Island 1(1) 0 (0) <0.001
Route of Intranasal 28 (44) 3 (38)
administration Freebased, smoked 2 (3) 5 (63)

Injection 28 (44) 0 (0)

Vaginal, rectal 2 (3) 0 (0)

Other 3 (5) 0 (0) <0.001%

Not reported 62 230
Pulmonary Yes 86 (70) 50 (21)
edema No 36 (30) 184 (79)  <0.001
Urine Positive 15 (13) 10 (5)
morphine Negative 99 (87) 210 (95) <0.005
Presence of Yes 32 (26) 14 (6)
needle tracks No 89 (74) 217 (94) <0.001
Presence of Yes 37 (31) 5(2)
fresh injection No 84 (69) 224 (98)  <0.001

sites

* For each route, percentage was based only on those subjects for whom evi-
dence was available.

*Chi-square test (2-tailed) for significance.

T Hispanic surname.

§ Eighty percent of the observations are unknown; chi square may be an invalid
test
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TABLE 3. Measure of central tendency™ for continuous variables

Variable Cases’ Controls” 0
Age (years) 29 (125)" 0 (237) 0.2015
Height (inches) 8 (123) 8 (233) 0.6711
Weight (pounds) 152 (123) 150 (235) 0.2880
Heart weight (grams) 350 (118) 340 (235) 0.0501
Combined lung

weight (grams) 1140 (122) 810 (236) <0.0001
Liver weight (grams) 1815 (120) 1540 (237) <0.0001
Blood ethanol (mg/100 ml) 16%(110) 54%(232) <0.0001
Blood cocaine (mg/L) 1.800 (113) 0.230 (232) <0.0001
Blood morphine (mg/L) 0.029%(112) 0.004%(228) 0.0090

* Unless otherwise specified, median values express central tendency, and signifi-
cance is evaluated with Wilcoxon rank-sum test.

* Parentheses indicate number of subjects.
Z Median=0, mean reported.

TABLE 4. Crude odds ratios for case control analysis

Odds ratio  95% confidence interval

Blood cocaine 20.4 11.2-37.0
(> 1.80 mg/L* vs. < 1.80 mg/L)

Fresh injection sites 19.7 9.3-41.9
(present vs. absent)

Needle tracks 5.6 3.0-10.42
(present vs. absent)

Arteriosclerosis (severe 4.7 1.3-16.5
vs. mild, moderate, or none)

Ventricular hypertrophy 3.5 1.5-8.3
(present vs. absent)

Blood morphine 3.4 1.3-9.0
(positive vs. negative)

Urine morphine 3.2 1.4-7.09
(positive vs. negative)

Race 1.8 1.1-2.9
(white vs. all other)

Arteriosclerosis 1.6 0.9-3.0
(any vs. none)

Sex 0.4 0.2-0.6
(male vs. female)

Blood ethanol (>100 mg/100 ml 0.1 0.0-0.3

vs. <100 mg/100 ml)
* Median concentration for cases.
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for a blood cocaine concentration greater than or equal to 1.80 mg/L and
for the detection of morphine in either blood or urine were significantly
elevated. The odds ratio for a blood ethanol concentration greater than
100 mg/100 ml was significantly less than one. We also found signifi-
cantly elevated odds ratios for the presence of both fresh injection sites
and needle tracks.

In the crude and stratified analyses, the presence of both fresh injection
sites and track marks were similarly associated with cases, but not with
controls. We chose evidence of fresh injection sites to reflect intravenous
cocaine use in the final logistic regression model (table 5). In this model,
adjusted odds ratios were significantly elevated for blood cocaine con-
centration, severe arteriosclerosis, ventricular hypertrophy, and the pres-
ence of injection. The odds ratios for a blood ethanol concentration
greater than 100 mg/100 ml was significantly less than one.

TABLE 5. Logistic regression model

Variable Odds ratio 95% confidence limits
Fresh injection sites

(present vs. absent) 18.6 (6.4-54.2)
Arteriosclerosis (severe

vs. mild, moderate and none) 17.0 (2.9-100.6)
Ventricular hypertrophy 5.1 (1.4-17.6)

(present vs. absent)
Blood cocaine concentration

(mg/L, continuous) 2.1 (1.6-2.9)
Blood alcohol (> 100 mg/100 ml
vs. < 100 mg/100 ml) 0.2 (0.1-0.9)

Analysis of Temporal Trends

The annual incidence of CRDs in Dade County rose from 8 in 1978 to 30
in 1985 (figure 1). The incidence of CRDs nearly doubled between 1981
and 1982 and between 1983 and 1985. The annual median blood
cocaine concentrations for CRDs in these years had no relation to the fre-
quency of CRDs (figure 2). In fact, median blood cocaine concentrations
rose markedly between 1978 and 1981, when the incidence of CRDs
was stable, and actually declined during both periods of substantial
increase for CRDs. The median blood concentrations for controls were
stable throughout this period.
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FIGURE 1. Annual incidence of cociane-related deaths in Dade County,
Florida

m Cases
3.51 Controls

Blood Cocaine Concentration (mg/L)

Year

FIGURE 2. Annual median blood cocaine concentrations in cases and
controls

102



Assessment of the temporal distribution of cardiovascular risk factors for
CRD reveals that arteriosclerosis was not diagnosed in decedents before
1980. The diagnosis of severe arteriosclerosis in CRDs was first made in
1982. The frequency of this finding doubled between 1983 and 1984, but
returned to the original level in 1985 (figure 3). Severe arteriosclerosis
was rarely diagnosed for controls. Evidence of any coronary arterioscle-
rosis was first reported for controls in 1980 and for cases in 1981 (figure
4). Ventricular hypertrophy was commonly diagnosed in 13 to 17 percent
of cases between 1978 and 1981, but declined to 6 percent between
1982 and 1983 (figure 5). Ventricular hypertrophy was less common in
controls.

The frequency 